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REMARKS 

Claims 1-5 are pending. The arguments in the Appeal Brief submitted December 2, 2005 
are incorporated by reference in their entirety in the present Request for Continued Examination 
and, accordingly. Applicants will not repeat these arguments in the present submission. 
However, Applicants wish to address additional points raised in the Examiner's Answer mailed 
February 27, 2006 below. 

Withdrawn Rejections 

Applicants note that the PTO has withdrawn the rejection of Claims 1-5 as containing 
subject matter which was not described in the specification in such a way as to enable one skilled 
in the art to make and use the invention. 

Rejection Under 35 U.S.C. §101 

The PTO maintains its rejection of pending Claims 1-5 under 35 U.S.C. § 101 as lacking 
utility. The PTO states that the specification discloses that the PRO 1864 polynucleotide is more 
highly expressed in melanoma compared to normal skin, and that Applicants have asserted the 
use of the molecule for diagnosis. However, the PTO rejects this utility, stating that "The data is 
not presented to indicate such overexpression or how it was determined. This is very vague, and 
does not disclose what mathematical calculations were used to establish significance. Therefore, 
the data presented in the microarray assay are preliminary at best, and cannot be evaluated or 
repeated independently by the skilled artisan." Examiner 's Answer, p. 7. In support of his 
position, the Examiner cites Hu et aL 

The Examiner also asserts that the specification does not describe the type or kind of 
tumor present in skin tissues. According to the Examiner, without knowing the identity of the 
melanoma, one of skill in art cannot use the polypeptides for diagnosis or therapeutic purposes as 
asserted. In asserting that the Declarations of Mr. Grimaldi and Dr. Polakis are unpersuasive, the 
Examiner maintains that the declarants have an interest in the outcome of the case. 

Applicants incorporate by reference their previously submitted arguments, including 
those made in their Appeal Brief, and for the reasons of record assert that the specification 
contains a disclosure of utility which corresponds in scope to the subject matter sought to be 
patented and therefore must be taken as sufficient to satisfy the utility requirement of 35 U.S.C. 
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§ 101. Applicants also submit that for reasons of record, the PTO has not met its burden of 
providing evidence showing that one of ordinary skill in the art would reasonably doubt the 
asserted utility. However even if the PTO has met its initial burden, Applicants' rebuttal 
evidence previously submitted and additional evidence submitted herewith is sufficient to prove 
that it is more likely than not that a person of skill in the art would be convinced, to a 
reasonable probability, that the asserted utility is true. As stated previously, Applicants' 
evidence need not be direct evidence, so long as there is a reasonable correlation between the 
evidence and the asserted utility. The standard is not absolute certainty. 

Substantial Utility 

Summary of Applicants ' Arsuments and the PTO*s Response 

Applicants' asserted utility rests on the following argument: 

1. Applicants have provided reliable evidence that mRNA for the PRO 1864 polypeptide 
is expressed at least two-fold higher in melanoma compared to normal skin tissue; 

2. Applicants assert that it is well-established in the art that a change in the level of 
mRNA for a particular protein, e.g. an increase, generally leads to a corresponding change in the 
level of the encoded protein, e.g. an increase; 

3. Given the differential expression of the PRO 1864 mRNA in melanoma, it is more 
likely than not that the PRO 1864 polypeptide is also differentially expressed in melanoma, 
making the claimed antibodies useful as diagnostic tools, alone or in combination with other 
diagnostic tools. 

Applicants understand the PTO to be making two arguments in response to Applicants' 
asserted utility: 

1. The PTO challenges the reliability of the evidence reported in Example 18, stating that 
the data are vague and that the mathematical calculations establishing significance are not 
presented. The PTO also cites Hu et al for the proposition that the literature cautions against 
drawing conclusions based on small changes in transcript expression levels between normal and 
cancerous tissue; 
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2. The PTO cites Haynes et aL, Gygi et aL, Gokman-Polar et aL, Hanash [a] and Hanash 
et al [b] to support its assertion that polypeptide levels cannot be accurately predicted from 
mRNA levels. 

Applicants respectfully submit that in light of all of the evidence, the PTO's arguments 
are not adequate to support the utility rejection of the claimed invention under 35 U.S.C. § 101. 

The Data Reporting Differential Expression of PRO 1864 mRNA is Sufficient to Provide Utility 
for the mRNA as a Diagnostic Tool 

As an initial matter, Applicants first address the PTO's argument that the evidence of 
differential expression of the gene encoding the PRO 1864 polypeptide in melanoma is 
insufficient, and that the literature cautions against drawing conclusions based on small changes 
in transcript expression levels between normal and cancerous tissue. 

Applicants have previously submitted extensive arguments demonstrating the reliability 
of the data in Example 18 and will not repeat them here. In addition, Applicants continue to 
maintain that the first Grimaldi Declaration supports the reliability of the data in Example 1 8. 

With respect to the Hu reference cited by the Examiner, Applicants continue to maintain 
that Hu et al does not contradict Applicants' position because it focuses on the role of 
polypeptides in cancer, and that whether or not the PRO 1864 polypeptide is the causative agent 
of cancer, the claimed antibodies which bind to the PRO 1864 polypeptide are useful as 
diagnostic agents. 

Furthermore, Applicants maintain that the PTO's reliance on Hu is also misplaced 

because Applicants are not relying on microarray data as discussed in Hu: 

In any microarray experiment, thousands of genes may demonstrate statistically 
significant expression changes, but only a fraction of these may be relevant to the 
study. Hu at 405, left column, first paragraph (emphasis added). 

Instead, Applicants are relying on a more accurate and reliable method of assessing changes in 
mRNA level, namely quantitative PGR analysis. In a recent study by Kuo et al, (Proteomics 
5(4): 894-906 (2005)), the authors used microarray analysis combined with proteomic analysis 
using two-dimensional gel electrophoresis to examine changes in gene expression in leukemia 
cell lines. The authors report that "[cjomparison of microarray and proteomic expression profiles 
showed poor correlation . Use of more reliable and sensitive analyses, such as reverse 
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transcriptase polymerase chain reaction TRT-PCRl Western blotting and functional assays, on 
several genes and proteins, nonetheless, confirmed that there is indeed good correlation between 
mRNA and protein expression ." Kuo et al at Abstract (emphasis added) (attached as Exhibit 1). 
Thus, even if accurate, Hu's statements regarding microarray studies are not relevant to the 
instant application which does not rely on microarray data. - 

Applicants submit that the PTO's position that additional details regarding Example 18 
are required to establish utility for the claimed antibodies is beyond that required under 35 U.S.C. 
§101. Applicants' statement of utility is presumed to be true, and further evidence to establish 
utility should not be required. See In re Langer, 503 F.2d at 1391, 183 USPQ at 297; In re 
Malachowski, 530 F.2d 1402, 1404, 189 USPQ 432, 435 (CCPA 1976); In re Brana, 51 F.3d 
1560, 34 USPQ2d 1436 (Fed. Cir. 1995); M.P.KP, §2107.02 (III). Requests for additional 
evidence should be imposed rarely, such as only when a statement is incredible in the light of the 
knowledge of the art, or factually misleading. In re Citron, 325 F.2d 248, 139 USPQ 516 (CCPA 
1963); M,P.E,P, §2107.02 (V). In addition, as stated above, the standard for establishing a utility 
is a low one, and statistical certainty is not required: 

[T]he applicant does not have to provide evidence sufficient to establish that an 
asserted utility is true "beyond a reasonable doubt." Nor must the applicant 
provide evidence such that it establishes an asserted utility as a matter of 
statistical certainty. Instead, evidence will be sufficient if, considered as a 
whole, it leads a person of ordinary skill in the art to conclude that the asserted 
utility is more likely than not true . M.P.E.P. at § 2107,02, part VII (2004) 
(underline emphasis in original, bold emphasis added, internal citations omitted). 

The Federal Circuit has clearly rejected a requirement that evidence of utility be 
numerically precise or statistically significant. In Nelson v. Bowler, 626 F.2d 853, 206 U.S.P.Q. 
881 (C.C.P.A. 1980), the issue in the interference was whether Nelson had shown at least one 
utility for the compounds at issue to establish an actual reduction to practice. Id at 855. The 
Appellants relied on two tests to prove practical utility: an in vivo rat blood pressure (BP) test and 
an in vitro gerbil colon smooth muscle stimulation (GC-SMS) test. In the BP test, responses 
were categorized as either a depressor (lowering) effect or a pressor (elevating) effect. Id The 
Board held that Nelson had not shown adequate proof of practical utility, characterizing the tests 
as "rough screens, uncorrelated with actual utility." Id, at 856. 
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On appeal the C.C.P.A. reversed, holding that the Board "erred in not recognizing that 
tests evidencing pharmacological activity may manifest a practical utility even though they may 
not establish a specific therapeutic use." Id, 

Bowler argued that the BP and GC-SMS tests were inconclusive showings of 
pharmacological activity since confirmation by statistically significant means did not occur until 
after the critical date. The Court rejected this argument, stating that "a rigorous correlation is not 
necessary where the test for pharmacological activity is reasonably indicative of the desired 
response." Id (emphasis added). The Court concluded that a '' reasonable correlation " between 
the observed properties and the suggested use was sufficient to establish practical utility. Id, at 
857 (emphasis added). 

This case is of importance because the Court rejected the notion that the testing must be 
statistically significant to support a practical utility. Nelson^ 626 F.2d at 857. Likewise, 
qualitative characterizations of a test compound as either increasing or decreasing blood pressure 
was acceptable. Id, at 855 (stating that responses were categorized as either a depressor 
(lowering) effect or a pressor (elevating) effect). This is the same as the data in Example 1 8 
relied on by Applicants, where the change in mRNA levels is described as "more highly 
expressed." The PTO's requirement that Applicants provide numerical precision and statistical 
certainty to establish utility is contrary to established standards for utility. Thus, these arguments 
do not support the PTO's position as they do not lead one skilled in the art to question 
Applicants' asserted utility. 

In asserting that Applicants' disclosure of differential expression of the PRO 1864 mRNA 
is insufficient, the PTO states that "the specification does not teach what is the normal level of 
expression, does not indicate how high the expression level is compared to, for example, 
melanoma tumor; and does not provide a statistical correlation to the level of expression (for 
example, there is no indication of how many samples were compared to study the expression)." 
Office Action at 13. Thus, the PTO has set a heightened requirement for Applicants to 
demonstrate utility based on the disclosed differential expression. Moreover, the PTO fails to 
support this heightened requirement with any evidence whatsoever. The PTO provides no 
evidence or findings of facts to suggest that one skilled in the art would doubt Applicants' 
disclosed differential expression. Based on the complete failure to present any evidence 



-6- 



AppLNo. : 10/063,519 

Filed : May 1, 2002 



whatsoever to bring into question Applicants' disclosed differential expression. Applicants 
submit that the PTO's requirement for statistically significant evidence is improper and 
insufficient to overcome Applicants' presumption of utility. 

Notwithstanding the presumption of utility that should be accorded to Applicants' 
claimed antibodies, Applicants previously submitted a copy of. a first Declaration of J. 
Christopher Grimaldi, an expert in the field of cancer biology. As discussed previously, the 
declaration explains the importance of the data in Example 18, and how differential gene and 
protein expression studies are used to differentiate between normal and tumor tissue. 

In paragraphs 6 and 7, Mr. Grimaldi explains that the semi -quantitative analysis 
employed to generate the data of Example 18 is sufficient to determine if a gene is over- or 
underexpressed in tumor cells compared to corresponding normal tissue. He states that any 
visually detectable difference seen between two samples is indicative of at least a two-fold 
difference in cDNA between the tumor tissue and the counterpart normal tissue. Thus, the 
results of Example 1 8 reflect at least a two-fold difference between normal and tumor samples. 
He also states that the results of the gene expression studies indicate that the genes of interest 
"can be used to differentiate tumor from normal," and that the samples were made from pooled 
samples of tumor and corresponding normal tissue, increasing the accuracy of the data, thus 
establishing their reliability. See Grimaldi Declaration at ^ 5 and 7. 

In addition, he explains that, contrary to the PTO's assertions, "[t]he precise levels of 
gene expression are irrelevant; what matters is that there is a relative difference in expression 
between normal tissue and tumor tissue." Grimaldi Declaration at T|7. Thus, since it is the 
relative level of expression between normal tissue and suspected cancerous tissue that is 
important, the precise level of expression in normal tissue is irrelevant, as is the baseline level of 
expression. As Mr. Grimaldi states, "[i]f a difference is detected, this indicates that the gene and 
its corresponding polypeptide and antibodies against the polypeptide are useful for diagnostic 
purposes, to screen samples to differentiate between normal and tumor." Id, 

Applicants submit that the declaration of Mr. Grimaldi is based on personal knowledge of 
the relevant facts at issue. Mr. Grimaldi is an expert in the field and conducted or supervised the 
experiments at issue. Applicants remind the PTO that "[ojffice personnel must accept an opinion 
from a qualified expert that is based upon relevant facts whose accuracy is not being questioned." 
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PTO Utility Examination Guidelines (2001) (emphasis added). In addition, declarations relating 
to issues of fact should not be summarily dismissed as "opinions" without an adequate 
explanation of how the declaration fails to rebut the PTO's position. In re Alton 76 F.3d 1 168 
(Fed.Cir. 1996). 

The Examiner asserts that the specification does not describe the type or kind of tumor 
present in skin tissues and that, without knowing the identity of the melanoma, one of skill in art 
cannot use the polypeptides for diagnosis or therapeutic purposes as asserted. In response, 
Applicants maintain that the claimed antibodies, which specifically bind the PRO 1864 
polypeptide and therefore can be used to measure the differential expression of the PRO 1864 
polypeptide in melanoma as compared to normal skin tissue samples, are useful and fiirther 
specificity is not required. In particular, Applicants are not asserting that the claimed 
polypeptides necessarily provide a definitive diagnosis of melanoma, but rather that they are 
useful, alone or in combination with other diagnostic tools to assist in the diagnosis of 
melanoma. In view of the foregoing, Applicants maintain that the claimed antibodies are useful 
and satisfy the requirements of 35 U.S.C. §101. 

In conclusion, Applicants submit that the evidence reported in Example 1 8, supported by 
the first Grimaldi Declaration, establish that there is at least a two-fold difference in PRO 1864 
mRNA in melanoma compared to normal skin tissue. Therefore, the only issue which remains is 
whether the data in Example 18 regarding differential expression of the PRO 1864 mRNA are 
reasonably correlated with differential expression of the PRO 1864 polypeptide such that the 
antibodies to the PRO 1864 polypeptide have utility as diagnostic tools as well. As discussed 
below, even if the PTO has established a reasonable doubt regarding Applicants' assertion that 
they are reasonably correlated. Applicants' overwhelming rebuttal evidence is more than 
sufficient to establish that changes in mRNA level lead to corresponding changes in protein level. 

The PTO 's Evidence is Not Relevant to Determinins Whether a Change in mRNA Level for a 
Particular Gene Leads to Correspondins Change in the Level of the Encoded Protein 

Applicants turn next to the second portion of their argument in support of their asserted 
utility - that it is well-established in the art that a change in the level of mRNA encoding a 
particular protein generally leads to a corresponding change in the level of the encoded protein; 
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given Applicants' evidence of differential expression of the mRNA for the PRO 1864 polypeptide 
in melanoma, it is likely that the PRO 1864 polypeptide is also differentially expressed; and 
antibodies to proteins differentially expressed in certain tumors have utility as diagnostic tools. 

In response to Applicants' assertion, the PTO cites Haynes et al (Electrophoresis, (1998) 
19(11): 1862-71), Gygi et al, Gokman-Polar et al, Hanash [a] and Hanash et al [b] as support 
for its argument that "polypeptide levels cannot be accurately predicted from mRNA levels." 

Applicants have previously discussed at length why the Haynes and Gygi references are 
not relevant to the issue of whether changes in mRNA level for a particular gene lead to changes 
in protein level. Applicants incorporate by reference all of the previous arguments, and will not 
repeat them here. 

However, in an attempt to illustrate why references which relate to static global levels of 
mRNA and protein across different genes are not relevant to this issue. Applicants offer the 
following illustration and analogy with the understanding that like all illustrations and analogies, 
they are not perfect and therefore do not represent any admissions or binding statements 
regarding Applicants' disclosure or invention. 

Haynes and Gygi discuss whether there is a correlation between the static level of 
mRNAs and proteins globally, le. across different genes. This is equivalent to conducting a 
hypothetical Experiment 1, where a particular cell type has 100 copies of mRNA for gene X, 200 
copies of mRNA for gene Y, and 400 copies of mRNA for gene Z. If there is a global correlation 
between static mRNA levels and protein levels across genes, the ratio of the amount of proteins 
X:Y:Z would be approximately 1:2:4. This is essentially what the cited references examined. 

In contrast, Applicants are relying on a correlation between changes in mRNA level for a 
particular gene leading to a corresponding change in the level of the encoded protein. For 
example, in hypothetical Experiment 2, if gene X has 100 copies of mRNA per cell in condition 
A {e.g. normal), and 200 copies of mRNA for gene X in condition B {e.g. tumor), the ratio of the 
amount of protein X in condition A:B would be approximately 1:2, such that there is a 
correlation between the change in the level of mRNA and protein for a particular gene. 

The PTO argues that because there is no correlation between static levels of mRNA and 
protein across genes, as illustrated by Experiment 1, one of skill in the art would not expect an 
increase or decrease in the amount of mRNA for a particular gene to result in a corresponding 
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change in the amount of the encoded protein, as illustrated in Experiment 2. This is simply 
wrong. 

For example, Haynes reports that the amount of protein produced by similar levels of 
mRNA varied by as much as fifty-fold, and that similar amounts of protein were sustained by 
amounts of mRNA that varied by as much as forty-fold. Haynes at 1863, first full paragraph. 
Based on these results, Haynes concludes that "protein levels cannot be accurately predicted from 
the level of the corresponding mRNA transcript." Id, 

This is analogous to a finding that on one gallon of gas, a hybrid car can travel 70 miles 
but a large truck can only travel 5 miles, or that to travel 70 miles, a hybrid car requires 1 gallon 
of gas, but a large truck requires 14 gallons. That is to say, there are many things which affect 
the fuel efficiency of a car. Based on these observations, one could conclude that without 
knowing an automobile's fuel efficiency, one cannot predict how far an automobile will travel 
based on the amount of gas in the tank. 

Even if true, Haynes' data and conclusions are irrelevant to Applicants' assertion, which 
is that increasing or decreasing the amount of mRNA for a particular gene will result in a 
corresponding increase or decrease in the amount of the encoded protein. This is analogous to 
increasing or decreasing the amount of gas in an automobile - it will travel farther if you add 
more gas, and not as far with less. The fact that there are many things which affect fuel 
efficiency and therefore you cannot predict how far an automobile will travel without knowing if 
it is a hybrid or a large truck is irrelevant - both a hybrid and a truck travel farther on more gas, 
and not as far on less. 

Applicants emphasize, and the PTO will recognize, that this is a simplified illustration to 
demonstrate the difference between the two issues being examined. However, this illustration 
makes clear that even if there is no correlation in the first experiment looking at static levels of 
mRNA and protein across genes, there can still be a correlation between changes in mRNA and 
protein for a particular gene as examined in the second experiment. As these illustrations make 
clear, the PTO's evidence simply is not relevant to answering the question of whether it is more 
likely than not that a person of skill in the art would be convinced, to a reasonable probability, 
that the asserted utility is true. 
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As pointed out in Applicants' previous submissions, a close review, of the cited Gokman- 
Polar reference indicates that with one exception, the trend in the data is that mRNA and protein 
levels are positively correlated, supporting Applicants assertion that increased mRNA levels 
correlate with increased protein levels. In particular, while the protein levels examined in the 
Gokman-Polar reference do not increase or decrease in direct proportion to the changes in 
mRNA, the trend in five of the six examples is that protein levels are positively correlated to 
mRNA levels. This evidence is hardly sufficient to establish that one of skill in the art would 
reasonably doubt that there is a reasonable correlation between mRNA levels and protein levels. 

With respect to the two Hanash references cited by the Examiner, Applicants 
acknowledge that gene expression is regulated at numerous levels. However, as discussed above, 
the Declarations and supporting references supplied by Applicants make it clear that regulation 
of mRNA levels is the predominant mechanism of control for the majority of genes. In fact, the 
Examiner acknowledges that transcription regulation is the predominant mechanism for 
controlling gene expression. (See Examiner 's Answer p. 40, stating "While the Examiner agrees 
with the teachings of Alberts and Lewin that initiation of transcription is the most common point 
for a cell to regulate gene expression, it is not the only means of regulating gene expression.") 
Therefore, Applicants maintain that there exists a well known and accepted correlation between 
mRNA levels and protein levels. Given this correlation, the specification establishes the utility 
of the claimed antibodies. 

Applicants ' Evidence Establishes that a Chanse in mRNA Level for a Particular Gene Leads to 
Corresponding Change in the Level of the Encoded Protein 

In support of the assertion that changes in mRNA are positively correlated to changes in 
protein levels. Applicants previously submitted a copy of a second Declaration by J. Christopher 
Grimaldi, a copy of the declaration of Paul Polakis, Ph.D., excerpts from the Molecular Biology 
of the Cell, a leading textbook in the field (Bruce Alberts, et al. Molecular Biology of the Cell 
(3'"^ ed. 1994) and (4^'' ed. 2002), excerpts from the textbook, Genes VI, (Benjamin Lewin, Genes 
VI (1997)), a reference by Zhigang et al. World Journal of Surgical Oncology 2:13, 2004, and a 
reference by Meric et ai. Molecular Cancer Therapeutics, vol. 1, 971-979 (2002). The details of 
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the teachings of these declarations and references, and how they support Applicants' asserted 
utility, are of record and will not be repeated here. 

With respect to the Examiner's assertions that Mr. Grimaldi's Declarations are 
unpersuasive because, as an inventor and employee of the assignee, Mr. Grimaldi has an interest 
in the outcome of the case, Applicants note that an affidavit cannot be disregarded solely because 
it is signed by the applicant. (See M.P.E.P. §7 16.0 1(c)). Furthermore, Applicants maintain that 
Mr. Grimaldi's first Declaration objectively sets forth the methodology employed in the 
experiments described in Example 18 and the conclusions derived therefrom, while Mr. 
Grimaldi's second Declaration objectively sets forth the understanding of those skilled in the art 
regarding the correlation between differential mRNA expression and differential polypeptide 
expression. In addition, declarations relating to issues of fact should not be summarily dismissed 
without an adequate explanation of how the declaration fails to rebut the Examiner's position. 
See in re Alton 76 F3d 1 168 (Fed. Cir. 1996). 

The Examiner also asserts that Dr. Polakis' Declaration is unpersuasive because he has an 
interest in the outcome of the case. As discussed above, Applicants maintain that Dr. Polakis' 
Declaration cannot be dismissed solely on the basis of his relationship to the Applicant and that 
his Declaration objectively sets forth the results of his experiments regarding the correlation 
between differential mRNA expression and differential polypeptide expression and his 
conclusions regarding this correlation based on over 20 years of experience. 

Furthermore, without acquiescing to the PTO's criticism that in Dr. Polakis' Declaration 
"the facts are not independently provided for the Examiner to draw independent conclusions," 
Applicants submit herewith as Exhibit 2 a copy of a second Declaration by Dr. Polakis that 
presents evidentiary data in Exhibit B. Exhibit B of the Declaration identifies 28 gene transcripts 
out of 31 gene transcripts (i.e., greater than 90%) that showed good correlation between tumor 
mRNA and tumor protein levels. As Dr. Polakis' second Declaration says "[a]s such, in the 
cases where we have been able to quantitatively measure both (i) mRNA and (ii) protein levels in 
both (i) tumor tissue and (ii) normal tissue, we have observed that in the vast majority of cases, 
there is a very strong correlation between increases in mRNA expression and increases in the 
level of protein encoded by that mRNA." Accordingly, Dr. Polakis has provided the facts to 
enable the Examiner to draw independent conclusions. 
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The case law has clearly established that in considering affidavit evidence, the Examiner 
must consider all of the evidence of record anew. See in re Rinehart, 531 F.2d 1084, 189 USPQ 
143 (C.C.P.A. 1976); In re Piasecki, 745 F.2d. 1015, 226 USPQ 881 (Fed. Cir. 1985). "After 
evidence or argument is submitted by the applicant in response, patentability is determined on the 
totality of the record, by a preponderance of the evidence with due consideration to 
persuasiveness of argument." In re Alton, 37 U.S.P.Q.2d 1578, 1584 (Fed. Cir. 1996), quoting In 
re Oetiker 977 F.2d 1443, 1445, 24 U.S.P.Q.2d 1443, 1444 (Fed. Cir. 1992). Furthermore, the 
Federal Court of Appeals held in In re Alton, "We are aware of no reason why opinion evidence 
relating to a fact issue should not be considered by an examiner." Id. at 1583. Applicants also 
respectfully draw the PTO's attention to the Utility Examination Guidelines which state, "Office 
personnel must accept an opinion from a qualified expert that is based upon relevant facts whose 
accuracy is not being questioned; it is improper to disregard the opinion solely because of a 
disagreement over the significance or meaning of the facts offered." 66 Fed Reg. 1098, Part IIB 
(2001), 

In addition to the supporting references previously submitted by Applicants, Applicants 
submit the following references to further support the assertion that changes in mRNA levels 
generally lead to corresponding changes in the level of the encoded polypeptide. 

In a comprehensive study by Omtoft et al (Mol. Cell. Proteomics. 2002; l(l):37-45) 
(previously submitted with IDS, attached hereto as Exhibit 3), the authors examined gene 
amplification, mRNA expression level, and protein expression in pairs of non-invasive and 
invasive human bladder tumors. Id. at Abstract. The authors examined 40 well resolved 
abundant known proteins, and found that "[i]n general there was a highly significant correlation 
(p<0.005) between mRNA and protein alterations. Only one gene showed disagreement between 
transcript alteration and protein alteration." Id. at 42, col. 2. The alternations in mRNA and 
protein included both increases and decreases. Id. at 43, Table II. Clearly, a correlation in 39 of 
40 genes examined supports Applicants' assertion that, changes in mRNA level generally lead to 
corresponding changes in protein level. 

In a study by Wang et al (Urol. Res. 2000; 28(5):308-15) (abstract attached as Exhibit 4) 
the authors report that down-regulation of E-cadherin protein has been shown in various human 
tumors. Id. at Abstract. In the reported study, the authors examined the expression of cadherins 
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and associated catenins at the mRNA level in paired tumor and nonneoplastic primary prostate 
cultures. They report that "[s]ix of seven cases of neoplastic cuhures showed moderately-to- 
markedly decreased levels of E-cadherin and P-cadherin mRNA. Similar losses of alpha-catenin 
and beta-catenin mRNA were also observed." Id. As Applicants' assertion would predict, the 
authors state that the mRNA measures showed "good correlation" with the results from protein 
measures. The authors conclude by stating that "this paper presents a coordinated dovra- 
regulation in the expression of E-cadherin and associated catenins at the mRNA and protein level 
in most of the cases studied." Id. 

In a more recent study by Munaut et al (Int. J. Cancer. 2003; 106(6):848-55) (abstract 
attached as Exhibit 5) the authors report that vascular endothelial growth factor (VEGF) is 
expressed in 64-95% of glioblastomas (GBMs), and that VEGF receptors (VEGFR-1, its soluble 
form sVEGFR-1, VEGFR-2 and neuropilin-1) are expressed predominantly by endothelial cells. 
Id. at Abstract. The authors explain that infiltrating tumor cells and newly-formed capillaries 
progress through the extracellular matrix by local proteolysis involving matrix 
metalloproteinases (MMPs). In the present study, the authors "used quantitative RT-PCR, 
Western blot, gelatin zymography and immunohistochemistry to study the expression of VEGF, 
VEGFR-1, VEGFR-2, sVEGFR-1, neuropilin-1, MTl-MMP, MMP-2, MMP-9 and TIMP-2 in 
20 human GBMs and 5 normal brains. The expression of these MMPs was markedly increased 
in most GBMs with excellent correlation between mRNA and protein levels." Id, Thus, the 
results support Applicants' assertion that changes in mRNA level lead to corresponding changes 
in protein level. 

In another recent study, Hui et al (Leuk. Lymphoma. 2003; 44(8):1385-94 (abstract 
attached as Exhibit 6) used real-time quantitative PGR and immunohistochemistry to evaluate 
cyclin Dl mRNA and protein expression levels in mantle cell lymphoma (MCL). Id. at Abstract. 
The authors report that seven of nine cases of possible MCL showed overexpression of cyclin Dl 
mRNA, while two cases showed no cyclin Dl mRNA increase. Id. Similarly, "[s]ix of the seven 
cyclin Dl mRNA overexpressing cases showed increased cyclin Dl protein on tissue array 
immunohistochemistry; one was technically suboptimal." Id. The authors conclude that the 
study "demonstrates good correlation and comparability between measure of cyclin Dl mRNA 
... and cyclin Dl protein." Id, Thus, this reference supports Applicants' assertion. 
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In a recent study by Khal et al (Int. J. Biochem. Cell Biol. 2005; 37(1 0):2 196-206) 
(abstract attached as Exhibit 7) the authors report that atrophy of skeletal muscle is common in 
patients with cancer and results in increased morbidity and mortality. Id, at Abstract. To further 
understand the underlying mechanism, the authors studied the expression of the ubiquitin- 
proteasome pathway in cancer patient muscle using a competitive RT-PCR to measure 
expression of mRNA for proteasome subunits C2 and C5, while protein expression was 
determined by western blotting. "Overall, both C2 and C5 gene expression was increased by 
about three-fold in skeletal muscle of cachectic cancer patients (average weight loss 14.5+/- 
2.5%), compared with that in patients without weight loss, with or without cancer. . . . There was 
a good correlation between expression of proteasome 20Salpha subunits, detected by western 
blotting, and C2 and C5 mRNA, showing that increased gene expression resulted in increased 
protein synthesis." These findings support Applicants' assertion that changes in mRNA level 
lead to changes in protein level. 

Maruyama et al (Am. J. Patho. 1999; 155(3):815-22) (abstract attached as Exhibit 8) 
investigated the expression of three Id proteins (Id-1, Id-2 and Id-3) in normal pancreas, in 
pancreatic cancer and in chronic pancreatitis (CP). The authors report that pancreatic cancer cell 
lines frequently coexpressed all three Ids, "exhibiting good correlation between Id mRNA and 
protein levels." Id. at Abstract. In addition, the authors teach that all three Id mRNA levels were 
expressed at high levels in pancreatic cancer samples compared to normal or CP samples. At the 
protein level, Id-1 and Id-2 staining was faint in normal tissue, while Id-3 ranged from weak to 
strong. In contrast, in the cancer tissues "many of the cancer cells exhibited abundant Id-1, Id-2, 
and Id-3 immunoreactivity," and Id-1 and Id-2 protein was increased significantly in the cancer 
cells by comparison to the respective controls, mirroring the overexpression at the mRNA level. 
Thus, the authors report that in both cell lines and tissue samples, increased mRNA levels leads 
to an increase in protein overexpression, supporting Applicants' assertion. 

Support for Applicants' assertion is also found in an article by Caberlotto et al (Neurosci. 
Lett. 1999; 256(3): 191-4). (abstract attached as Exhibit 9). In a previous study, the authors 
investigated alterations of neuropeptide Y (NPY) mRNA expression in the Flinders Sensitive 
Line rats (FSL), an animal model of depression. Id. at Abstract. The authors reported that in the 
current study, that NPY-like immunoreactivity (NPY-LI) was decreased in the hippocampal CA 
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region, and increased in the arcuate nucleus, and that fluoxetine treatment elevated NPY-LI in the 
arcuate and anterior cingulate cortex. The authors state that "[t]he results demonstrate a good 
correlation between NPY peptide and mRNA expression." Thus, increases and decreases in 
mRNA levels were reflected in corresponding changes in protein level. 

Mizrachi and Shemesh (Biol. Reprod. 1999; 61(3):776-84) (abstract attached as Exhibit 

10) investigated their hypothesis that FSH regulates the bovine cervical prostaglandin E(2) 
(PGE(2)) synthesis that is known to be associated with cervical relaxation and opening at the 
time of estrus. Id. at Abstract. Cervical tissue from pre-estrous/estrous, luteal, and postovulatory 
cows were examined for the presence of bovine (b) FSH receptor (R) and its corresponding 
mRNA. The authors report that bFSHR mRNA in the cervix was maxihial during 
pre-estrus/estrus, and that the level of FSHR protein was significantly higher in 
pre-estrous/estrous cervix than in other cervical tissues. Id The authors state that "[t]here was a 
good correlation between the 75-kDa protein expression and its corresponding transcript of 2.55 
kb throughout the estrous cycle as described by Northern blot analysis as well as RT-PCR." Id, 
Thus, changes in the level of mRNA for bFSHR led to corresponding changes in FSHR protein 
levels, a result which supports Applicants' assertion. 

In a study by Stein al (J. Urol. 2000; 164(3 Pt 2): 1026-30) (abstract attached as Exhibit 

1 1) , the authors studied the role of the regulation of calcium ion homeostasis in smooth muscle 
contractility. Id, at Abstract. The authors investigated the correlation between sarcoplasmic 
endoplasmic reticulum, calcium, magnesium, adenosine triphosphatase (SERCA) protein and 
gene expression, and the contractile properties in the same bladder. Partial bladder outlet 
obstructions were created in adult New Zealand white rabbits, which were divided into control, 
sham operated and obstructed groups. Stein et al report that "[t]he relative intensities of signals 
for the Western [protein] and Northern [mRNA] blots demonstrated a strong correlation between 
protein and gene expression. . . . The loss of SERCA protein expression is mediated by down- 
regulation in gene expression in the same bladder." Id. This report supports Applicants' 
assertion that changes in mRNA level, e.g. a decrease, lead to a corresponding change in the level 
of the encoded protein, e.g. a decrease. 

In an article by Guo and Xie (Zhonghua Jie He He Hu Xi Za Zhi. 2002; 25(6):337-40) 
(abstract attached as Exhibit 12) the authors investigated the expression of macrophage migration 
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inhibitory factor (MIF) in human acute respiratory distress syndrome(ARDS) by examining the 
expression of MIF mRNA and protein in lung tissue in ARDS and normal persons. Id at 
Abstract. The authors report "undetectable or weak MIF mRNA and protein expression in 
nonhal lungs. In contrast, there was marked upregulation of MIF mRNA and protein expression 
in the ARDS lungs." Id. This is consistent with Applicants' assertion that a change in mRNA 
for a particular gene, e.g. an increase, generally leads to a corresponding change in the level of 
protein expression, e.g. an increase. 

These studies are representative of numerous published studies which support Applicants' 
assertion that changes in mRNA level generally lead to corresponding changes in the level of the 
expressed protein. Applicants submit herewith an addition 70 references (abstracts attached as 
Exhibit 13) which support Applicants' assertion. 

In addition to these supporting references. Applicants also submit herewith additional 
references which offer indirect support of Applicants' asserted utility. As discussed in detail 
above, Applicants have challenged the relevance of references such as Haynes et al, and Gygi et 
al which do not attempt to examine the correlation between a change in mRNA level and a 
change in the level of the corresponding protein level. Because the PTO continues to rely on 
these references. Applicants are submitting references which report results that are contrary to the 
PTO's cited references and offer indirect support for Applicants' asserted utility. 

For example, in an article by Futcher et al (Mol. Cell Biol. 1999; 19(1 1):7357-68) 
(abstract attached as Exhibit 14) the authors conducted a study of mRNA and protein expression 
in yeast which was nearly identical to the one conducted by Gygi et al and reported in Haynes et 
al Contrary to the results of the earlier study by Gygi, FutcHer et al report "a good correlation 
between protein abundance, mRNA abundance, and codon bias." Id, at Abstract. 

In a study which is more closely related to Applicants' asserted utility, Godbout et al (J. 
Biol. Chem. 1998; 273(33)21161-8) (abstract attached as Exhibit 15) studied the DEAD box 
gene, DDXl, in retinoblastoma and neuroblastoma tumor cell lines. The authors report that 
"there is a good correlation with DDXl gene copy number, DDXl transcript levels, and DDXl 
protein levels in all cell lines studied." Id. Thus, in these cancer cell lines, DDXl mRNA and 
protein levels are correlated. 
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Similarly, in an article by Papotti et al (Virchows Arch. 2002; 440(5):461-75) (abstract 
attached as Exhibit 16) the authors examined the expression of three somatostatin receptors 
(SSTR) at the mRNA and protein level in forty-six tumors. Id, at Abstract. The authors report a 
"good correlation between RT-PCR [mRNA level] and IHC [protein level] data on SSTR types 
2, 3, and 5." Id, 

Van der Wilt et al (Eur. J. Cancer. 2003; 39(5):691-7) (abstract attached as Exhibit 17) 
studied deoxycytidine kinase (dCK) in seven cell lines, sixteen acute myeloid leukemia samples, 
ten human liver samples, and eleven human Hver metastases of colorectal cancer origin. Id. at 
Abstract. The authors report that "enzyme activity and protein expression levels of dCK in cell 
lines were closely related to the mRNA expression levels" and that there was a "good correlation 
between the different dCK measurements in malignant cells and tumors." Id. 

Grenback et al, (Regul. Pept. 2004; 1 17(2): 127-39) (abstract attached as Exhibit 18) 
studied the level of galanin in human pituitary adenomas using a specific radioimmunoassay. Id. 
at Abstract. The authors report that "[i]n the tumors analyzed with in situ hybridization there was 
a good correlation between galanin peptide levels and galanin mRNA expression." Id. 

Similarly, Shen et al (Blood. 2004; 104(9):2936-9) (abstract attached as Exhibit 19) 
examined the level of B-cell lymphoma 2 (BCL2) protein expression in germinal center (GC) 
B-cells and diffuse large B-cell lymphoma (DLBCL). Id, at Abstract. The authors report that 
"GC cells had low expression commensurate with the low protein expression level" and that in 
DLBCL the level of BCL2 mRNA and protein expression showed "in general, a good 
correlation." Id, 

Likewise, in an article by Fu et al (Blood 2005; 106(13):43 15-21) (abstract attached as 
Exhibit 20) the authors report that six mantle cell lymphomas studied "expressed either cyclin D2 
(2 cases) or cyclin D3 (4 cases)." Id. at Abstract. "There was a good correlation between cyclin 
D protein expression and the corresponding mRNA expression levels by gene expression 
analysis." Id. 

These examples are only a few of the many references Applicants could cite in rebuttal to 
the PTO's arguments. Applicants submit herewith 26 additional references (abstracts attached as 
Exhibit 21) which also support Applicants' assertion in that the references report a correlation 
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between the level of mRNA and corresponding protein, contrary to the assertion of the PTO that 
mRNA and protein levels are not correlated. 

In summary, Applicants submit herewith the second Declaration of Paul Polakis and a 
total of 113 references in addition to the declarations and references already of record which 
support Applicants' asserted utility, either directly or indirectly. These references support the 
assertion that in general, a change in mRNA expression level for a particular gene leads to a 
corresponding change in the level of expression of the encoded protein. As Applicants have 
previously acknowledged, the correlation between changes in mRNA level and protein level is 
not exact, and there are exceptions (see, e.g., abstracts attached as Exhibit 22). However, 
Applicants remind the PTO that the asserted utility does not have to be established to a statistical 
certainty, or beyond a reasonable doubt. See M.P.KP, at § 2107.02, part VII (2004). Therefore, 
the fact that there are exceptions to the correlation between changes in mRNA and changes in 
protein does not provide a proper basis for rejecting Applicants' asserted utility. Applicants 
submit that considering the evidence as a whole, with the overwhelming majority of the evidence 
supporting Applicants' asserted utility, a person of skill in the art would conclude that 
Applicants' asserted utility is " more likelv than not true ." Id 

In conclusion. Applicants submit that they have offered sufficient evidence to establish 
that it is more likely than not that one of skill in the art would believe that because the PRO 1 864 
mRNA is differentially expressed in melanoma, the PRO 1864 polypeptide will likewise be 
differentially expressed in melanoma. This differential expression of the PRO 1864 polypeptide 
makes the claimed antibodies useful as diagnostic tools for cancer, particularly melanoma. 

Specific Utility 

The Asserted Substantial Utilities are Specific to the Claimed Antibodies 

Applicants next address the PTO's assertion that the asserted utilities are not specific to 
the claimed antibodies which bind to the PRO 1864 polypeptide. Applicants respectfully 
disagree. 

Specific utility is defined as utility which is "specific to the subject matter claimed," in 
contrast to "a general utility that would be applicable to the broad class of the invention." 
M.P.E.P. § 2107.01 I. Applicants submit that the evidence of differential expression of the 
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PRO 1864 gene and polypeptide in certain types of tumor cells, along with the declarations and 
references discussed above, provide a specific utility for the claimed antibodies. 

As discussed above, there are significant data which show that the gene for the PRO 1864 
polypeptide is expressed at least two-fold higher in melanoma compared to normal skin tissue. 
These data are strong evidence that the PRO 1864 gene and polypeptide are associated with 
melanoma. Thus, contrary to the assertions of the PTO, Applicants submit that they have 
provided evidence associating the PRO 1864 gene and polypeptide with a specific disease. The 
asserted utility for the claimed antibodies as diagnostic tools for cancer, particularly melanoma, 
is a specific utility - it is not a general utility that would apply to the broad class of antibodies. 

Utility - Conclusion 

Applicants remind the PTO that the evidence supporting utility does not need to be direct 
evidence, nor does it need to provide an exact correlation between the submitted evidence and 
the asserted utility. Instead, evidence which is "reasonably" correlated with the asserted utility is 
sufficient. See Fujikawa, 93 F.3d at 1565 ("a 'rigorous correlation' need not be shown in order 
to establish practical utility; 'reasonable correlation' suffices"); Cross, 753 F.2d at 1050 (same); 
Nelson, 626 F.2d at 857 (same). In addition, utility need only be shown to be "more likely than 
not true." M.P.E.P. at § 2107.02, part VII (2004). Considering the evidence as a whole in light 
of the relevant standards for establishing utility. Applicants have established at least one specific, 
substantial, and credible utility. In yiew of the above. Applicants respectfully request that the 
PTO reconsider and withdraw the utility rejection under 35 U.S.C. §101. 

Rejections under 35 U.S.C. § 112, first paragraph ~ Enablement 

The PTO also maintains its rejection of pending Claims 1-5 under 35 U.S.C. § 112, first 
paragraph. Specifically, the PTO asserts that because the claimed invention is not supported by 
either a specific or substantial asserted utility or a well established utility, one skilled in the art 
would not know how to use the claimed invention. 

Applicants submit that in the discussion of the 35 U.S.C. § 101 rejection above, 
Applicants have established a substantial, specific, and credible utility for the claimed antibodies. 
To the extent that the enablement rejection is based on a lack of utility, Applicants respectfully 
request that the PTO reconsider and withdraw the enablement rejection under 35 U.S.C. §112. 
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CONCLUSION 

In view of the above, Applicants respectfully maintain that claims are patentable and 
request that they be passed to issue. Applicants invite the Examiner to call the undersigned if any 
remaining issues may be resolved by telephone. 

Please charge any additional fees, including any fees for additional extension of time, or 
credit overpayment to Deposit Account No. 11 -1410. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated: ^io^^dT^ 



2478661 
032706 



By: 

Daniel Hart 
Registration No. 40,637 
Attorney of Record 
Customer No. 30,313 
(619)235-8550 
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^^Tm'lnn ^^J" and proteomic nntdysh of the effect of CpG-ODN on human 
TUF-l monocytic leakemia cells. ««i"»u 

KimlCC> KimlCW. Liang rnif, yang^ 

Institute of BioAgricultural Sciences, Acadmia Simca, Taipei, Taiwan^ 

^^olS;?«r^f °5 ^ -^^^ (CpG-DNA) is a potent inunimostimulating agent wliose 
merf«n.sm of action ,s not yet clear. Here, we used both DNA microarray andSS 

O^T.^. T'^^^^ 'f''' oligodeoxynucleotides containing Ae C^ S (CpG- 
ODN) on gene teanscnption and protein expression profiles of CpG-ODN resiWivS TOP 1 celk 
Microanay analysis revealed that 2 h stimulation wWi CpG-ODN up-reS 
down^«guteted five genes. These genes were identified Is being assoSdt^ in&^on 
aimmicrolnal defense transcriptional regulation, signal transduftion. timor ^,^5^^^ 
differentiation, proteolysis and metabolism. Unger stimulation (8 h) S cSoSoN^h^nL 

mducible signaling pathway protein 2, was the same as those mduced after 2 h slimSon 
i^rA!^"'^ t^^-^^'^r electrophoresis, Mowed^^^^X 
ntSnfLS ^ CpG-ODN. niese proteins kcludedh^Sck 

proteins modufetors of mflammation. metaboUc proteins and energy pathway pSs 
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W^S^^^^^K*''''^'^^^^ "^'^ ^ ^^^'^^ transcriptase pol^erTSr^SacS 
tw!f ■ fimctional assays, on several genes and proteins, nonetheless, cmSi that 

SSJ^L? ^S- «'n«fetipn between mRNA and protein ^cpressiin afte ^l^DN^ 
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mechamsms that hnk mnatd mununity with acquired immune response(s). ot 
PMID: 15693060 IPubMed - indexed for MEDLINE] 



Exhibit 2 



SECOND DECLARATION OF PAUL PQLAKIS. Ph.D. 
I, Paul Polakis, Ph.D., declare and say as follows: 

1. I am curremly employed by Genentecb, inc. where my job tide is SiaTf 
Scientist. 

2. Since joining Genemech in 1 999. one of my primary reiiponsibiliiies has 
been leading Genemech's Tumor Antigen Project, which is a large research 
projeci with a primary focus on identifying tumor cell markers rhar find use 
as targets for both the diagnosis and treaimem of cancer in humanis. 

3. As I stated in ray previous Declaration dated May 7, 2004 (attached as 
Exhibit A), my laboratory has been employing a variety of techniques, 
including microarray analysis, to identify genes which are differentially 
expressed in human mmor tissue relative in normal human iis<iue. The 
primary purpose of this research is to identify proteins that are abundantly 
expressed on cenain human tumor tissue(ii) and that are either (i) not 
expressed, or (ii) expressed at detectably lower levels, on normal tissue(s). 

4. In the course of our research using microarray analysis, we have identified 
approximately 200 gene transcripts that are present in human tumor tissue 
at significantly higher levels than in normal human tissue. To date, we 
have successfully generated antibodies that bind to 31 of the mmor antigen 
proteins expressed from these differentially expressed gene transcripts and 
have used these antibodies to quantitatively determine the level of 
production of these tumor antigen proteins in both human mmor tissue and 
normal tissue. We have then quantitatively compared the levels of raRNA 
and protein in both the mmor and normal tissues analyzed. The results of 
these analyses are attached herewith as Exhibit B. In Exhibit B, means 
that the mRNA or protein was detectably overexpressed in the lumor tissue 
relative to normal tissue and "-" means that no detectable overexpression 
was observed in the mmor tissue relative to normal tissue. 

5. As shown in Exhibi t B, of the 3 1 genes identified as being detectably 
overexpressed in human tumor tissue as compared to normal human tissue 
at the mRNA level, 28 of them (i.e., greater than 90%) are also detectably 
overexpressed in human tumor tissue as compared to normal human tissue 
at the protein level. As such, in the cases where we have been able to 
quantitatively measure both (i) mRNA and (ii) protein levels in both (i) 
tumor tissue and (ii) normal tissue, we have observed that in the vast 
majority of cases, there is a very sarong correlation between increases in 
wKSA expression and increases in the level of protein encoded by that 
mRNA. 



6. 



7. 



Based upon my own experience accumulated in more than 20 years of 
reseurch. including the data discussed in paragraphs 4-5 above and my 
knowledge of the relevant scientific literature, it is my considered scientific 
opinion that for human genes, an increased level of mRN A m a tumor 
tissue relative to a normal tissue more often than not conrelates to a similar 
increai^e in abundance of the encoded protein in the mmor tissue relative to 
The normal tissue. In fact, it remains a generally accepted working 
assumption in molecular biology that increased mRNA levels are more 
often than not predictive of elevated levels of the encoded protein- In fact, 
an entire industry focusing on the research and development of therapeutic 
antibodies to treat a variety of human diseases, such as cancer, operates on 
this working assumption, 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information or belief are beUeved to be 
n-ue, and funher that these statements were made wiih the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section lOOl of Title 18 of the United States 
Code and that such willful statements may jeopardize the validiiy of the 
application or any patent issued thereon. 





Paul Polakis. Ph.D. 
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DECLARATION OF PAUL POLAKIS, PIlD. 
1, Paul Polakis, Ph.D., declare and say as follows: 

1 . I was awarded a PkD. by the Department of Biochemistry of the Michigan 
State University in 1984. My scientific Curriculum Vitae is attached to and forms 
part of this Declaration (Exhibit A). 

2. I am currently employed by Genentech, Inc. where my job titie is Staff 
Scientist. Since joining Genentech in 1999, one of my primary responsibilities has 
been leading Genentech's Tumor Antigen Project, which is a large research project 
with a primary focus on identifying tumor cell markers that find use as targets for 
both the diagnosis and treatment of cancer in humans. 

3. As part of the Tumor Antigen Project, my laboratory has been analyzing 
differential expression of various genes in tumor cells relative to normal cells. 
The purpose of this research is to identify proteins that are abundantly expressed 
on certain tumor cells and that are either (i) not expressed, or (ii) expressed at 
lower levels, on corresponding normal cells. We call such differentially expressed 
proteins "tumor antigen proteins'*. When such a tumor antigen protein is 
identified, one can produce an antibody that recognizes and binds to that protein. 
Such an antibody finds use in the diagnosis of human cancer and may ultimately 
serve as an effective therapeutic in the treatment of human cancer. 

4. In the course of the research conducted by Genentech's Tumor Antigen 
Project, we have employed a variety of scientific techniques for detecting and 
studying differential gene expression in hxmian tumor cells relative to normal cells, 
at genomic DNA, mRNA and protein levels. An important example of one such 
technique is the well known and widely used technique of microarray analysis 
which has proven to be extremely usefiil for the identification of niRNA molecules 
that are differentially expressed in one tissue or cell type relative to another. In the 
course of our research using microarray analysis, we have identified 
approximately 200 g^e transcripts that are present in hmnan tumor cells at 
significantly higher levels than in corresponding normal human cells. To date, we 
have generated antibodies that bind to about 30 of the tumor antigen proteins 
expressed fi*om these differentially expressed gene transcripts and have used these 
antibodies to quantitatively determine the level of production of these tumor 
antigen proteins in both human cancer cells and corresponding normal cells. We 
have then compared the levels of mRNA and protein in both the tumor and normal 
cells analyzed, 

5. From the mRNA and protein expression analyses described in paragraph 4 
above, we have observed that there is a strong correlation between changes in the 
level of mRNA present in any particular cell type and the level of protein 



expressed from that mRNA in that cell type. In q)proximately 80% of our 
observations we have found that increases in the level of a particular iftRNA 
correlates with changes in the level of protein expressed from that mRNA when 
human tumor cells are compared with their corresponding normal ceils. 

6. Based upon my own experience accumulated in more than 20 years of 
research, including the data discussed in paragraphs 4 and 5 above and my 
knowledge of the relevant scientific literature, it is my considered scientific 
opinion that for human genes, an increased level of mRNA in a tumor cell relative 
to a normal cell typically correlates to a similar increase in abimdance of the 
encoded protein in the tumor cell relative to the normal cell. In fact, it remains a 
central dogma in molecular biology that increased mRNA levels are predictive of 
corresponding increased levels of Ae encoded protein. While there have been 
published reports of genes for which such a correlation does not exist, it is my 
opinion that such reports are exceptions to the commonly understood general rule 
that inoreased mRNA levels are predictive of corresponding increased levels of the 
mcoded protein, 

7, I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information or belief are believed to be true, 
and further tiiat these statements were made vydth the knowledge that willful felse 
statements and the like so made are punishable by fine or iraprisonment> or both, 
under Section 1001 of Title 18 of the United States Code and that such willfiil 
statements may jeopardize the validity of the application or any patent issued 
thereon. 



Dated : 




PaulPoIakis,Ph.D. 
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CURRICULUM VITAE 



PAUL G. POLAKIS 

Staff Scientist 

Genentech, Inc 

1 DNA Way, MS#40 

S. San Frandsco, CA 94080 



EDUCATION: 



Ph.D., Biochemistry, Department of Biochemistry, 
Michigan State University (1984) 

B.S., Biology. College of Natural Science, Michigan State University (1977) 



PROFESSIONAL EXPERIENCE: 

2002-present , Staff Scientist, Genentech, Inc 

S. San Francisco, CA 



1 999- 2002 Senior Scientist, Genentech, Inc., 

S. San Francisco, CA 



1 997 -1 999 Research Director 

Onyx Pharmaceuticals, Richmond, CA 



1 992- 1 996 Senior Scientist, Project Leader, Onyx 

Phannaceuticals, Richmond, CA 



1 991 -1 992 Senior Scientist, Chiron Corporation. 

Emeryville, CA. 

1989-1991 Scientist, Cetus Corporation, Emeryville CA. 

1987-1989 Postdoctoral Research Associate, Genentech, 

Inc., South SanFrancisco, CA. 

1985-1987 Postdoctoral Research Associate, Department 

of Medicine, Duke University Medical Center, 
Durham, NC 



t984-1 985 . Assistant Professor, Department of Chemistry, 

Oberlin College. Oberiin, Ohio 

1980-1984 . Graduate Research Assistant, Department of 

Biochemistry, Michigan State University 
East Lansing. Michigan 



PUBLICATIONS: 

1. Polakis, P G. and Wilson, J. E. 1982 Purification of a Highly Bindable Rat Brain 
Hexoklnase by High Performance Liquid Chromatography. Biochem. Biophys. 
Res. Commun. 107. 937-943. 

2. Polakis, P.G. and Wilson. J. E. 1984 Proteolytic Dissection of Rat Brain 
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Trypsin. Arch. Biochem. Biophys. 234, 341-352. 
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Biochem. Biophys. 236, 328-337. 
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Genome-wfde Study of Gene Copy Numbers, 
Transcripts, and Protein Levels in Pairs of 
Nbn-invaslvei and Invasive Human Transitional 
Cell Carcinomas* 

In?jio Thomas ThyKjaem, Frederic M. Waldman||, Hana Wolf^. 



Gain and loss of chromosomal material is ^laraotoristlo 
of btedcSer panoer, as WoO a« m^Banantlimaformafion In 
QoneraL The consequenoes of those chanQos eft both the 
transcription and translalloti toveb fa at ptjMnt imloiovm 
partly beoauso of tachnlcirt Imttafiona. Hem we have at- 
tempted to addrasa this^iueatfon In pairs of noiHnvasive 
and InvashfB human bli^fder tumm using a oomblnatlon 
of technolocnr tHat Included oomparafive genomic hybrid* 
izatlon, high density oDgonuotaotide airBy4»ased monhor^ 
Ing of bwscript levela fsetX) genesK and high mohitlon 
two-dimensional gel eleetiopihoresl&« the fosuHs showed 
that there is a gene dosage efleot that In some 
superimposes on othw regulatory mechanisms. TWs ef- 
fect depended {p < OdOISI on the maiynRude of the oom- 
parathre genomic Ivbridlaition ehange. In general (18 of 
^Sf^^' ctvroniosomal araae wHh mpre than 2-fold aaln 
of DNA showed a conrespondbig fncreaso in mRNA tren* 
Areas with loss of DKAp on the other hand, 
showed efther reduced or unaltered transcript loveliN Be- 
cause most proteins resohfed by twoklimensional gals 
are unknown ft was only possible to oomparo mRNA and 
protein alterations m relatively few oases of w6II focused 
abundant proteins, mil few exceptions we found a good 
conneJaflon Cp < OXXjg between transcript alterations and 
pmtein levels. The Implications, as weH as OmttaHons, 
of th^ approach are disoussad. Arofeoiil>8r A Ceffuter 
P/pteom/es ls^^4S, S0OZ ^'^^ « wwiiiar 

, Aneuploldy Is a common feature of most human cancers 
(1), but little Is known about the genome-wide effect of this 
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phenomenon at both the transcilptton and translation Jevele. 
High throughput array studies of the breast cancer coll fltie 
BT474 has suggestsd that tbena Is* a conelatkjn betw&en 
DMA copy numbera and g^ne ex|ves8k>n iivhighly amplified 
areas (2). and studies of IndMdual genes In solid tumors 
have revealed a go6d x^rrelatlon between gene dose and 
mRNA or protein levels in the oase of c-erb-B2, cyc//n d1,' 
emst, and N-myo (3-5). However, a high cyolln 01 protein 
expression has been observed witho&it sbnuttaneoua am- 
pllfioation (4), and a low level of o-myo oopy nunit)er in- 
crease was observed without ooncomltant o-myo protein 
overexpresslon (d)« . 

In huown bladder tumom. kaiyo|y|3lrig, flugii^nt la sm 
hybrtdliatkm, and comparative genomto Kyfarfdteation (CO^^ 
have raveaied dhromoeomal abenvOtons thtt eeem to be 
charactoristlo of certain stages of disease pro(pestion» In the 
oase of non-4ivaaive pTa transltl ond cell oaioinomas (TCCe). 
this Includes kiss of ohromosome 9 or parts of it, as weO as 
loss of Y In males* In mNmally Invasive pTI TCCs, tKe fol- 
lowing altsrations have been reported: 2q-, lip-. iq+, 
11q13+, 17q+. an^ 20q+ (7-12). It has besnsuggesfed that 
these regions .harbor tumor supprssspr genes and onoo^ 
genes: however, the large chramo;»omfld cms InvohM often 
oontalii many genes, making meamnglU pradictlons of the 
functfonal cor^sequenoas off losses and gains jmy dmicutL 

In this mvestig^ we4um oombined gehomemvide tech* 
nology for detecting genomic gaM and losses ff)QH) vimh 
gene expreesion prafUIng technk)ues Cmfctoanays okJ r>ro- 
teomlcs) to detennlne the effect of gene copy number on 
transcript and protein levels In pairs of noiHnvasivd and In- 
vasive human bladder TOGs, 

©CPEfUMENTAL PROCEDURES 
Matefitf-.BIad(^ tumor bkipatei^ %irafe samptsd alter Informed 
consent was obtfifrwd and after removal of tJsaue for nxJilTO 
ogy examination. By light mloosoopy tumpia S9S and fl32 wers 
ateged by an expertenoed pamotooirt as pt« frupifeUfi ptpnim>j. ' 

tettoiv^^ U)H, kmsof hstareirtS^ 

^^I^JSS'^'''^ tetty adWAtdlng- pSS? la 
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gene Copy Numbere, TVanscrtpts; and Protetn Lwwts 




S»iown Aeft 10 K&W are chnomosome (Cftr.). GGH profiles, gene locaUon and 
J!r.^ genes.. and overall wpiession level along the «*ronK«onie. A, axpmsslon of mRNA h 733^ 

dtovtaU«t tS« "^^f '^'^T"* • «^ 0« <«* chromosomes and is surrounded by tNn curves IndteaHno one standi 



grade I and II, respectively, lumofs 733 and 027 were sta9ed as pTI 
Onvaslve bito submuco$a). 733 was staged as solid, and 827 was 
staged as papMlary, both grade III. 

mRNA Pref3amtion^l\BsuQ biopsies, obtained fresh from surgery, 
were embedded Immediately In a sodium-guanldlnlum thiocyanate 
soluUoo and stored at -80 "a Total RNA was Isolated using the 
""^^^ (WAK-ChemIe Medical GMBH}. 
^Xt..!^^ ^^^^ ^ ^ ^9o(dD selection step (OUgotex 
mRNA kit; QIagen). 

c«\M Preparation^ 1 fxg of mRNA was used as starting material. 
The fto«t and second strand cDNA synthesis was perfomied using the 
SuporScript^ oholce system (Invltrogen) according to the manufac- 
turer's Mnictions but using an ollgoCdT) primer containing a T7 RNA 
poVmeraie binding site. Labeled cRNA was prepared using the ME- 
QAccrIp® £n Wtre transcription kit (Ambton). eiotln-tabeled CTP and 



U7P (Enro) was used, together with unlabeled NTPs In the reactkjn, 
Fdtowtng the ^ vffro banscrtption raaoUon. the unincorporated nu- 
deotWes ware removed using RNeasy columns {GKagen). 

Ansy HyMdkaOon and Scanolng^^Mr&y hybridtzatk)n and scan^ 
ning was modified from a previous method (13). 10 iig of cRNA was 
fragmented at 94 'C for 35 min In buffer containing 40 mM Tris 
acetate. pH 8,1, 10O mM KCMV?. 30 mM MgOAc Prter to hybridization 
the fragmented cRNA In a 6x 38P&T hybridlzatk>n buffer (1 M NaCi' 
10 mM Trts. pH 7.6. 0.005% THton). was heated to 05 •C for 6 mki' 
subsequently cooled to 40 ♦C. and loaded onto the Affymetifx pmb^ 
array cartridge. The probe army was then Incubated fdr 16 h at 40 •c 
at constant rotation (00 rpm). Tbe.probe anay was exposed to 10 
washes In 6x SSPE-T at 25 *C followed by 4 washes In O^x 8SPE-T 
at 60 ♦C. The blotinylated cRNA wai stained , with a atreptavkfin- 
phycoeiythrin conjuQate. 10 Mfl/ml (Molecutar Probes) In 6x SSP6-T 
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for 30 irOn al 25 •C followaj by 10 washes In 6x SSPE-T at 25 'C The 
probe arrays wm scanned at 560 nm using a confocal laser scai^ning 
rnlcrosoope {made for Affymebtc by Hewlett-Packard). The readinge 
from the quantitative scanning were analyzed by Affymemx gene 
expression analysis software. 

MicwsateSite >Ww(Ks/s-Micrx>sateUae Analysis was perfonned as 
described prevlousty (14). Mlcrosatetlites were selected by use of 
wwwjKb and primer sequences were ob- 

tamj from the genome data base at www,gdb.org. DMA was extracted 
from tumor Wood and amplified Ijy PGR In a volume of 20 nl for 35 
ci«j«^The ampflcons were denatured and electrophoresed tor 3 h In an 
ABI Prtsm 377. Data were collected In the Gene Scan program for 
wagment analysis. Loss of heterozygosity was defined as less than 33% 
Of orie aflete detected In turT)or an^loons compared with Wood 
^/ofrBom/c Analysis-TCCs were minced into small pieces and 
Homogenized In a small glass homogenlzer In 0.5 ml of lysis solution 
Samples were stored al -20 until use, Ih^ procedure for 2D gei 
wectrophoiBsIa has been described In detail elsewhere (16, 16). Gels 
were stained with silver nitrate and/or Coofhassle BrlOlanl Blue. Pro^ 
WTOweiB Identlfled by a combination of procedures that Included 
jin^ltM^ue^ mass spectrometfy, twpK«menslonal gel Western 
™«*«<*lotl^^ and comparison with the master two^imensfonal gel 

P^^' ^ Wobase^oghttn/ceOs, 
CC3H-.Hybridlzatlon of differentialty labeled tumor and nonnal DMA 
10 nornial metaphase chromosomes was perfomied as descrftied 
previously (1 Q). Ruoresceln-labeled tumor DNA (200 ng). Texas Red- 



labeled reference DMA (200 ng). and human Cot-1 ONA CO iig) were 
denatured al 37 'C for 5 mln and appUed to denatured nonnal met- 
aphase slides, HybridUaUon was at 37 •C for 2 day*. After wasfiing. 
the Bfides were counterstalned with 0,15 ^g/ml 4,6.diamldino.2^>he- 
nyrmdote In an anti-fade solution. A second hybridization was per- 
fonned for alt tumor samples using fluoresceln-labeted reference DNA 
andTwcas Red^eled tumor DNA Onverse tabeRng) to confinn the 
abwratlpns detected during the Initial hybridization. Each CGH ©x- 
pafment also Included a nonnwl control hybridization using fluores- 
ceM- and Texas Red4abeled nonmal DNA. Digital Image analysis was 
used to Identify chromosomal regions with abnontial fluoiescence 
ratios, indicating regions off ONA gains and losses. The average 
greeiwred fluorescenoe Intensity ratio profiles were calcutated using 
four irnages of each chromosome (eight chrofnosomes lotal) with 
norrnailzatlon of the greenrred Ruorescenoe bttenslty ratio for the 
entire metaphase and background correction. Chromosome Idenllfl- 
cation was perfomied based on 4.6KllamWlno-2i)henylindole band- 
ing patterns. Only Images showing unlfonn high Intensity fluores- 
cence with minimal background staNng were analyzed. All 
centnomeros, p arms of acrocentrio chromosomes, and heterochro- 
matlc regions were excluded from the anatyste. 

RESULTS 

ComparaWe Genomic /^J*ifdfeatfo/l-The CQH analysis 
identified a number, of chmmosomal gains and losses In the 
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T/«Le I 

Top, CGH used as independent variable pf CGH alteration - what expression ratio was found); bottom, atterod oxpresslon used as 
independent variable fif expresston alteratfon - what CGH deviation wab found). 

CGHalle«tlons —Tumor 733 Vs. 33i 



Bcpressloh change clusters 



Concordance CGH alterations 



Turner 827 vs. 532 



13 Gain 



10 Loss 



10 Up-regulation 

0 Oown-fegulatlon 

3 No change 

1 Up-regu)ation 

5 Pown-regolathsn 

4 No change 



77% 



50% 



10 Gain 



12ij0S8 



Expression change dusters 



Concordance 



8 Up-regulatlon 
0 Oown-regulation 

2 No change 

3 Up-fsgulation 

2 Down regulation 
7 No change 



89% 



17% 



Expression change clusters 



Tumor 733 vs. 335 
CGH afteratlons 



Concordance Expression change c^ers 



T\imor 827 vs. 532 
CGH alterations 



Concordance 



16 Up-regulation 
21 Oowrwegulation 
15 No change 



11 Gain 

2 l4>ss 

3 No ctiange 
1 Gain 
SLoss 

12 No change 
3 Gain 

3 Loss 

9 No change 



69% 
38% 
60% 



17Up-regulation 
9 Do^iyn'^egulatlon 
21 No change 



10 Gain 

5 Ijoss 

2 No change 

0 Gain 
81jos3 

6 No change 

1 Gain 

3 Loss 

17 No change 



59% 
33% 
81% 



two invasive tumors (sts^e pTI. TCCs 733 and 827), whereas 
the two non-irwasiv6 papillomas (stage pTa. TCCs 335 and 
532) showed only 9p-. 9q22-q33-, and and 7+, 9q-, 
and y-, respectively. Both invasive tumors showed changes 
(1q22-24+, 2q14.1-qter-, 3q12<i13.3-. eq12-q22-', 
9q34+. 11q12 -q13+, 17+, and 20q11.2-q12+) that arB typ- 
ical for their disease stage, as well as additional altemtiorts, 
some of which are shown In Fig. 1. Areas with gains and 
losses deviated from the normal copy number to some extent, 
and the average numerical deviation from normal was 0,4-fold 
In the case of TCC 733 and 0.3-fold for TCC 827. The largest 
changes, amounting to at least a doubling of chromosomal 
content, wore observed at 1q23 In TCC 733 (Rg, A A) and 
20q12(n TCC 827 (Rg. 1B). 

mRNA Ekpresslon In Relation to DNA Copy Number-lb^ 
mRNA levels from the two invasive tumors (TCCs 827 and 
733) were compared with the two non-Invasive counterparts 
(TCCs 532 and 335). TWs was done In two separate experi- 
ments In which we compared TCCs 733 to 336. and 827 to 
532, respectively, using two dlffenent scaling settings for the 
arrays to rule out scaling as a confoundlhg parameter. Ap- 
proximately 1.800 genes that yielded a signal on the arrays 
were searched In the Unlgene and Genemap data bases for 
chromosomal location, and those with a »<nown location 
(1096) were plotted as bars covering their purported locus* In 
that way it was possible to construct a graphic presentation of 
DNA cop/ number and relative mFiNA levels along the Indi- 
vidual chromosomes (Fig. 1). 

For each mRNA a ratio was calculated between the level in 
the Invasive versus the non-Invasive counterpart. Bars, which 
represont chromosomal location of a gene, were color-coded 
according to the expression ratio, and only differences larger 



than 2-fold were regarded as Infomnaflve (Rg. 1). The density 
of genes along the chromosomes varied, and areas contain- 
ing only one gene were excluded from the calculations. The 
resolution of the CGH method is very low, and some of the 
outlier da^ may be taecause of the fact that the boundaries of 
the chiomosoma) aberrations are not known at high resoiutioa 
Two sets of caiculatlbns were made from the data, for the 
first set we used CGH alterations as the Independent variable 
and estimated the frequency of expression alterations In these 
chromosomal areas. In general, areas with a strong gain of 
chromosome material contained a cluster of genes having 
increased mRNA expression. For example, Iwth chromo- 
somes 1q21-q25, 2p arid 9q. showed a relative gain of more 
than 100% In DNA copy number that was accompanied by 
increased mRNA expression levels In the two tumor pairs (Rg. 
1). in most cases, chromosomal gains detected by CGH were 
accompanied by an Increased level of transcripts In both 
TCCs 733 (77%) and 827 (80%) (Table I, top). Chromosomal 
losses, on the other hand, were not accompanied by de- 
creased expression In several cases, and were often.regls- 
tered as having unaltered RNA levels (Table I, fop). The Inabil- 
ity to detect RHA expression changes In these cases was not 
iaecause of fewer genes mapping to the lost regions (data not 
shown). 

In the second set of calculations we selected expression 
alterations above 2-fold as the IndispendenI variable and es- 
timated the frequency of CQH alterations In these areas. As 
above, we found that Increased transcript expi^sslon corre- 
lated with gain of chromosomal material (TCC 733. 69% and 
TCC 827, 59%), whereas reduced expression was often de- 
tected In areas with unaltered CQH ratios (TMe I bottom), 
Furthemiore. as a control we looiced at areas with no alter- 
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Tumor 627 versus S32 Tumor 733 

counterparts 532 and 335. The ej<prBsslon change was ^^1^.1^ mL^!^^ 

exprasston Change for a given chZS^^ Fig J. which depicts the resUtIng 
to t>e scored as an expression change. An ctZS^ilSnsIn S ^^^o^TLI^^ ^ ^^^^"^"^ <iowrv^uIated 
ratio value of one were included. «™5omai arms in wn*ch the CGH ratio plus or minus one standard deviation was outside the 



f \ atlon In expression. No alteration was detected, tjy CGH In 

i ; "^^^^ these areas (TCX? 733. 60% and TCC 827, 61 V see 

Table I, bottom). Because the abUrty to ot>Gerve reduced or 
Increased mRNA expression dusteilng to a certain chromo- 
somal area clearly reflected the extent of copy number 
changes, we plotted the maximum CGH aberrations In the 
regions showing CGH changes against the ability to detect a 
change In mRrJA expression as monitored by the oUgonucleo- 
tide arrays (Rg. 2)CEDr both tumors TCC 733 ip < 0.01 5) and 
TCC 827 (p < 0.00003) a highly significant correlation was 
. f bs^ed between the level of CGH ratio change (reflecting 
the DNA copy numbet) and alteratfons detected by the array 
based technology (Fig, 2ji Similar data were obtained when 
areas with altered expression were used as Independent vari- 
abtes. These areas con-elated best with CGH when the CQH 
ratio deviated 1 .6- to 2.0-fold (Table I, Dottom) but mostly did 
not at lower CGH deviations. These data probably reflect that 
loss of an allele may only lead to a 50% reduction In expres- 
slon level, which Is at the cut-off point for detection of expres- 
sion alterations. Gain of chromosomal material can occur to a 
much larger extent, 

Mlorosatotme-based Detectioo of Minor Amas of Loss- 
es^ln TCC 733, several chromosomal areas exhibiting DMA 
amplincation were preceded or fbllowBd by areas with a nor^ 
mal CGH but reduced mRNA expression (see Fig, 1, TCC 733 
chromosome 1q32, 2p21. and 7q21 and q32. 9q34. and 
10q22). To determine whether these results were because of 
undetected loss of chromosomal matedal In these regions or 



be»jse of other non-structural mechanisms regulating tran- 
scription, we examined two micmsatellltes positioned at chro- 
mosome 1q26-32 and two at chromosome 2p22, Loss of 
heterozygosity (LOH) was found at both 1q25 and at 2p22 
indicating that minor deleted areas were not detected with the 
resolution of CGH (Rg. 3). Additionally, chromosome 2p in 
TCC 733 showed a CGH pattern of galn^no change/^galn of 
DNA that correlated with transcript fncreasaAiecfease/in-^ 
crease, Tlius, for the areas showing Increased expression 
there was a cpnelation with the DNA copy number alterations 
(Rg, 1/\), As Indicated above, the rhRNAdeciBaseobsen/ed In 
the middle of the chromosomal gain was because of LOH. 
implying that one of the mechanisms for mRNA down-regu- 
lation may be regions that have undergone smaller losses of 
chromosomal material. However, this cannot be detected with 
the resolution of the CGH method. 

In both TCC 733 and TCC 827. the telomeric end of chro- 
mosome 11p showed a nonnal ratio In the CQH analysis- 
however, clusters of five and three genes, respectively, tost 
their expression. Two microsatellltes (Oil SI 760 D11S922) 
positioned close to MUC2. IGF2, and cathepsin D Indicated 
LOH as the most likely mechanism behind the loss of expres- 
sion (data not shown). 

A reduced expression of mRNA obsen^ed In TCC 733 at 
chromosomes 3q24» llpll, 12p12.2. 12q21.1. and 16q24 
and m TCC 827 at chromosome 11pl5,5, 12p11. I6q1l 2 
and 18q12 was also examined for chromosomal losses using 
micrtjsatenites positioned as dose as possible to thegenelobi 



Molecular A Cellular PmioomhaU 41 



Oene Ocuy HhimberB, TWnscHptB, and Prateln Uwte 




A 




A . A. . A 
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_Fio. 3. Micrx»«aftellfte analysis of loss of heterozygosity. Tumor 
733 showing loss of heterozygosity at chromosome Iqas, detected 
ta) by 0tS215 close to Hu class I histb6ompa«b«iiy ^Igen (gene 
number 38 In FJg. 1), p) by D1S2735 dose to cathepsln E faene 
number 41 in Rg, 1). and (c) at chromosome 2p23 by 0282251 dose 
to gerteral ^-spectrin (gene number 11 on Fig. 1) and of (d) tumor 827 
showing loss of heterozygodly at chromosome 18q12 by S18S11 18 
close to mitociiondftel S-oxoacyl-coenzyme A thiolase ^ene number 
12 in Fig. 1). The upper curves show the etectropherogram obtained 
from nonnal DNA from leukocytes (W), and me tower curves show the 
electropherogram from tumor DNA (7). in an cases one allele Is 
partially lost In the tumor anrtplteon. 

Showing reduced mRNA transcHpts. Only the microsatelllte 
positioned at 18q12 showed LOH (Fig. 3). suggesting that 
transcriptlonai down-regulatlon of genes In the other regions 
may k>e controlled by other. mechanisms. 

Refatton between Changes h mRNA and Proton Levefe- 
20*PAQE analysis. In combination with Coomassle Brilliant 
Blue and/or silver staining, was carried out on aU foiir tumore 
using fresh biopsy material, 40 well resolved abundant known 
proteins migrating In areas away from the edges of the pH 
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Rq. 4. Conrelation between protein levels as Judged by 20- 
PAGE and transcript ratio. For conpadson proteins were divided In 
three groups, unaltered In leivel or ip* or down-regUatod ^horizontal 
axte). the mRNA mtk> as determined by ollgonudeotlde an^ was 
plotted for each gene (vertfca/axfc). A, mRNAs that were scof^ as 
present bi both tumors used for the ratio calculation; iX mRNAs that 

were scored M absent In the Invasive lumore (along /w/feonfa/ axfe) or 
as absem In non-invasive reference {top of flgur^. Two different 
scalings were used to exdude scaling as a oonfounder. TCCs 827 
and 5S2(4A) were soeM with bacl^round siwresslon, and TCCs 
733 and 335 (#0) were scaled without suppresdoa Both compari- 
sons showed highly significant {p < OJOQSI differences in mRNA ratios 
between the groups. Pn&tdns shown were as fbUows: Group A (from 
fefl), phosphoghjcomutase 1 , glutathione tranalSarase ctass ti number 
4, fatty add-blnding protein homologuo. oytokeratln IS. and c/to- 
keratin 13: 8 (from teff). fatty add-blndlng protein homotogue, 2S4d>a 
heal shod< protein, cytolceratin 1.3. and calcydin; C(from feO). o^o- 
lase. ImRNP B1, 2e-kDa heat shook protein, 14^3^^ and 
pro-mRNA spfldng faetoo D. mesothellal keratin K7 (type II); £ (from 
top), glutathtone S-transferase-ir and mesotheflal kemiln K7 (ty^.ll); 
F (from top and fe^. adenyiyi cyclaso-assodated protein. E-cadherln^ 
keratin 19, calglzzarin. phosphogfycerate mutase, .annexln IV. cy- 
loskeletai y-actln. hnRNP At, integral membrane protein calnojdo 
(IP90). hnRNP H, brain-type dathrin Kght chaUva, hnRTiP F, 70-kOa 
h^al shock protein, heterogeneous nuclear r«)onucleoprotein A/B. 
translallonally controlled tumor protein, liver glyceraldehyde-3-phos- 
phate dehydrogenase, keratin 8, aMehyde reductase, and Na,K- 
ATPase p-l subunit; O. (from top and te^, TCP20. cal^aarta 70- 
kDa heal shock protein, calnexin. hnRNP li cytokoialbt 15. ATP 
synthase, keratin Id, Irtosephosphate Isomeraso. hnRNP F, liver glyc- 
eraldehyde-S-phosphatase dehydrogenase, gtutatNone S-transfer- 
aso-ir. and keratin d; H (from tefl), plasma gelsdiin, autoantlgen cal- 
retteuHn, thioredoxin. and NAD+^ependem 16 hydroxyprostagiandln 
d^drogenase: / (from topi Prtilyl 4-hydroxylase ^-subunit. oyto- 
keratln 20, oytokeratln 17, prohibition, and fnicto?e 1,6-blphos- 
phatase; J annexln tt; K, annexin IV: L (from top and le«). 9(H([>a heat 
shock protein, prolyl 4-hydroxytase ^-eubunK, a-enolaae, GRP 78 
cydcphllin, and cofllln. 

gradient, and having a khowri chromosomal location, were 
selected for analysis In the TCC pair 827/532. Proteins were 
Identified by a combination of methods (see "Experlrnental 
Procedures^. In general there was a hIgWy significant conf- 
lation (p < 0,005) t>etweeri mRNA and protein alterations fig. 
4). Only; one gene showed disagreement between tianscrlpt 
alteration and protein alteration. Except for a gix>up of cyto- 
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FiQ. 6. Comparison of protein and transcript levels in invasive 
and non-Invasive TCOs, The upper part oif the figum shows a ZD gel 
(fefl) and the ollgomjdeotlde an-ay (rfghO of TCC 632. "n^o red rectan- 
gles on the upper get filghngm the areas that are compared below. 
Identical areas of 2D geb of TCCa 532 and 827 are shown below. 
Clearly, cytokeratlns 13 aixl 15 are strongly down-regulated In TCC 
827 (red annotaUonl The tile on the anay containing probes for 
cytokefBtin.15 Is enlarged betow the array (netfafrotv) from TCC 532 
and Is compared with TCC 827. The upp&row of squares ^n each tile 
corresponds to perfept match probes; the foirarfotvconesponds to 
mismatch probes containing a nmitallon (used for convctlon for un- 
.speciflc binding). Absence of 'signal Is depicted as biaBk, and the 
higher the signal the fighter the odof. A high transcilpt level was 
detected in TCC 532 (6151 units) whereas a much lower level was 
detected in TCC 827 (absence of signals). f=or cytokeratin 13. a high 
transcript level was also present In TCC 532 (15659 units), and a 
much tower level was present In TOO 827 (623 units). The 2D gels at 
the bottom of the figure QefQ show levels of PA-FABP and adipocyte- 
FA8P in TCCs 335 and 733 (Invasive), respectively. Both proteins are 
down-fogulated in the Invasive tumor. To the right we show the anay 
tiles for the PA-PABP transcript A medium transcnpt level was de- 
tected In the case of TCC 335 (1277 units) whereas veiy tow levels 
were detected In TCC 733 (166 units). iEF. Isoelectrfc focusing 



keratins encoded by genes on chromosome 17 (Rg. 5) the 
analyzed proteins did not belong to a particular family. 26 v^ell 
focused proteins whose genes had a know chromosomal 
kx;atkm were detected In TCCs 733 and 335. and of these 19 
conelated (p < 0.005) with the mRNA changes detected using 
the arrays (Rg. 4). For example^ PA-FABP was highly ox- 
pressed In the non-Invasive TCC 335 but tost in the Invasive 
counterpart (TCC 733; see Rg. 5). The smaller number of 
proteins detected in both 733 and 335 Was because of the 
smaller size of the biopsies that were available. 

11 chromosomal regions where CQH showed aberrations 
that con-esponded to the changes in transcript levels af&o 
showed corresponding changes in the protein level (Table II). 
These regions Included genes that encode proteins that are 
found to be frequently altered In bladder cancer, namely 
cytokeratlns 17 and 20, annextns II and IV, and the fatty 
acld-blnding proteins PA-FABP and FBP1. Four of these pro- 
teins were encoded by genes In chromosome l'7q, a fre- 
quently ampfified chronnosomaf area In InvasWe bladder 
cancers. 

DISCUSSION 

Most human cancers have abnormal DMA content, having 
lost some chromosomal parts and gained others. The present 
study provides some evidence as to the effect of these gains 
and losses on gene expression In two pairs of non-Invasive 
and invasive TCCs using high throughput expression armys 
and proteomios. In combination with CGH. In general, the 
results showed that there is a dear IndNk^al ragUatton of the 
mBIMA expression of single genes, which In some cases was 
superimposed by a DNA copy number effect Inmost cases, 
genes located In chromosomal areas with gains often exhit>- 
Ited Increased mRNA expression, wt>preas areas showing 
losses showed either no change or a reduced mRNA expres- 
sion. The latter might be because of the fact that k>sses mbst 
often are restricted to loss of one allele, and the cut-off point ' 
for detection of expression atteratkms was a 2-foki change, 
thus being at the border of.detectton. In several cases, how- 
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.Table II 

fevel correlate with both mRNA and gene dose changes 



Pmtein 



Chromosomal location Tumor TCC 



CQH alteration 


Transcript alteration* 


Protein alleratkm 


Qain 


Abs to Pres* 


Incraase 


Qalh 


a.9-Fold up 


Incrsase 


Qain 


3.8-FoId up 


Increase 


Qain 


5.6-FoId up 


Increase 


toss 


10-Fold down 


Decrease 


Qain 


2.3-Fold up 


Increase 


Qatn 


AbstoPPBS 


tncrsa^e 
IDecreaae 


Loss 


2.5'Fold up 


Qain 


3.7./2.5-Fold up^ 


Incrsase 


Qain 


6.7-/1.6-Fotdup 


Increase 


Loss 


2.5-Foid down 


. Decrease 



Annexin ir 
AnnexIn IV 
Cytokeratin 17 
Cytokeratin 20 
(PA-)FABP 
PBP1 

Plasma gelsolln 
Heat shock protein 28 

rTOfllDtlin 

Prolyl*<4-hydroxyl 
hnRNPBI 



lq21 
2p13 

17q12-q21 

17q2l,1 

8q21.2 

9q22 

9q31 

15q12-q13 
17q21 
17q25 
7p15 



733 

733 

827 

827 

827 

627 

827 

827 
827/733 
827/733 

827 



• Atw. absent; Pres. pr&sem. 
In cases where Ihe oonespondirig alterations were 



found In both TCCs 827 and 733 these are shown as 827/733. 
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ever, .an increase or depmase in DNA copy number was 
associated wWi dSa novo <>ccurrence or complete loss of tran* 
script, respectively. Some of these transalpts could not be 
detected In the non-Invasive tumor l>ut v^ere present at rela- 
tively high levels In areas with DNA amplifications In the Inva- 
sive tumors (e,g. In TCC 733 transcript from cellular llgand of 
annexln II gene {chromosome 1q2i) from absent to 2670 
aitltrary tinlts; in TCC 827 transcript from small prollne-rich 
protein 1 gene (chromosome 1q12-<:|2l,1) from absent to 
1326 arbitrary units). It may be anticipated from those data 
that significant clustering of genes with an increased expres- 
eion to a ceitaln chromosomal area Indicates an Increased 
likelihood of gain of chromosomal material in this area. 

Considering the many possible regulatory mecharilsrns act- 
ing at the level of transcription, It seems striking that ttie gene 
dose effects were so cleariy detectable In gained areas. One 
hypothetical explanation may Oe In the loss of controlled 
methylatlon In tumor cells (17-19). Thus, it may be possible 
that in chromosomes with increased DMA copy numbers two 
or more alleles could be demethyfated simultaneously leadlf>g 
to a higher transcription level, whereas in chromosomes with 
losses the remaining allele could be partly methylated, turning 
off the process (20, 21). A recent report has documented a 
ploidy regulation of gene expression In yeast, but In this case all 
the genes were present in ttie sameratlo (22). a situation that is 
not analogous to that of cancer cells, whlc^ show mari<ed 
chromosomal abenations, as well as gene dosage effects. 

Several CGH studies of bladder cancer have shown that 
some chromosomal at>errations are common at certain 
stages of disease progression, often occurring in mone than 1 
of 3 tumors. In pTa lumon5,.these Include 9p-. 9q-. 1q+. 
(2. 6), and m.pTI tumors, 2q-'.11p-. 11q-. 1q+. 5p+, 8q+, 
17q+. and 20q+ (2-4, 6. 7), The pTa tumors studied here 
showed similar aberrations such as 9p- and 9q22-q33- and 
9q~ and respectively. Ul^ewise, the two minimal Invasive 
pTI tumors showed aberrations that are commonly seen at 
that stage, and TCC 827 had a remaiicabie resemblance to the 
commonly seen pattern of losses and gains, such as 1q22-24 
ampllflcation (seen in both tumorTs). 1 1q14-q22 loss, the latter 
often linked to 17 q+^th tumors), and 1q+ and 9p-, often 
linked to 20q+ and 11 q13+ (both tumors) (7-9). These ob- 
servations indicate that the pairs of tumors used In tfils study 
exNbIt chromosomal changes observed in many tumors, and 
therefore the findings could be of general. Importance for 
bladder cancer. 

Considering that the mapping resolution of CQH is of about 
20 megabases it Is only possible to get a crude picture of 
chromosomal instability using this technique. Occaslonaiiy, 
we observed reduced transcript levels otose to or Inside re- 
gions with Increased copy numbers. Analysis of these leglons 
by positioning heterozygous microsatellltes as dose as pos- 
sible to the locus showing reduced gene expression revealed 
Idss of heterozygosity In eeveral cases. It seems likely that 
multiple and different events occur atong each chromosomal 



arm and that the use of cDNA mksroa^ays for analysis of DHA 
copy number changes will relu?h a resolution that can resolve 
these changes, as has recently been proposed. (2). The outlier 
data were not more frequent at the boundaries of the CQH 
abenaftlons. At preee^nt we do not know the mechanism be- 
hind chromosomal aneuploidy and cannot predict whether 
chromosomal gains will be transcribed to a larger extent than 
the twonath/e alleles, A mechanism as genetic imprinting has 
an Impact on the expression level In normal cells and is often 
reduced In tumors. However, the relation between imprinting 
and gain of chromosomal material is pot known. 

We regard It as a strength of this investigation that we wore 
able to compare Invasive tumors to benign tumors rattier than 
to normal urotiielium, as the tumors studied were biologically 
very close, and probably may represent successive steps In 
tiie progresston of bladder cancer. Despite the limited amount 
of fresh tissue available it was possible to apply three different 
state of the art methods. The ofc>served conrelation Ijetween 
DiSiA copy number and mfWA expression is remaricabia wfien 
one considers ttiat different pieces of ttie tumor biopsies were 
used for the different sets of experiments. This Indicate that 
bladder tumors are relatively homogenous, a notion recently 
supported by CGH and LOH data tiiat ehowed a remari<abie 
similarity even between tumors and distant metastasis (10, 23). 

In the few cases analyzed, mRNA. and protein levels 
showed a striking con-espondence although in some cases 
we found discrepancies that may be attributed to translatfonal 
regulation, post>transiattonal processing, protein degrada- 
tion, or a combination of tiiese. Some transcripts belong to 
undertranslated mRNA pods, which are associated wltti few 
transiationaliy inactive ribosomes; these pools, however, 
seem to be rare (24). Protein degradation, for example, may 
be very Important in the case of polypeptides witti a sliort 
half-life (e.g. signaling proteins). A poor correiatfon between 
mRNA and protein levels was found in liver cells as deter- 
mined by arrays and 20-PAGE and a moderate correla- 
tion vvas recentiy reported by IdekeretaH C26) In yeast 

Interestingly, our study revealed a much better conelatlon 
between gained chromosomal areas and increased mRNA 
levels than between loss of chromosomal areas and reduced 
mRNA levels. In general, tiie level of CGH change determined 
tiie ability to detect a change in transcript One possible 
explanation could be that by k)slng one allele tiie change In 
mRNA level Is not so dramatic as compared witii gain of 
material, which can be ra^er unlimited and may lead to a 
severalfold increase In gene copy number resulting In a much 
higher Impact on transcript level. The latter wouW be much 
easier to detect on the expression arrays as tiie cut-off point 
was placed at a 2-fold level so as not to be biased by hoise on 
the anay. Construction of arrays with a better signal to noise 
ratio may In the future allow detection of lesser than 2-foid 
alterations In transcript levels, a feature tiiat may fadiitate the 
anaiysis of the effect of loss of chnomosomal areas on tran^ 
script levels. 
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- In eleven cases we found a significant coaetation between 
DMA copy number. mRNA expression, and protein level fair 
of these proteins vwe encoded by genes located at a fre- 
quently amplified area In chromosome 17q.. Whether DNA 
copy number is one of the mechanisms behind alteratton of 
these eleven proteins Is at present unknown and will have to 
be proved by other methods using a larger number of sam- 
ples. One factor making such studies complicated Is the large 
extent of protein modification that occurs after translatlocii 
requiring InrvnunokJentifk^atlon and/or mass spectrometry to 
con^ectly Wentlfy the proteins In the gels. 

In conclusion, the results presented In this study exemplify 
the large l)ody of knowledge that may be possible to gather In 
the future by combining state of the art techniques that follow 
the pathway from.DNA to protein (26). Here, wa used a. tradi- 
tional chromosomal CQH method, but In the future high reso- 
lution CXaH based on mlcroanays with many thckisand radiation 
hylxicJ-mapped genes \MII Increase the resolution and Infbnna- 
tion derived from these types of experiments (2), Combined with 
expression an^ys analyzing transcripts derived fmm genes with 
known locations, and ZO gel analysis to obtain tnfonnatlon at 
the post-translational level, a clearer and more developed un- 
derstanding of the tumor genome will be forthcoming- 
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E^r^OB rf^dkertas ..d ctenlns i. paired tamor and .on-neophrtlc 

Department of Pathology, Univeisity of Pittsburgh Medical Center, PA, USA. 
C^fiiMs are a family of transmembrane proteins that play a crucial role in cell 

important role m the pafliogenesis of prostate cancer. ««oiimaypiayan 
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Related Articles, LInte 



Vascjlar endotheUal growth factor expression correlates wifli matrix 
r^Kas ^^^-^^ MMp!2 and MMP.9 hlan 

Laboratory of Tumow and Developnent Biology, University of Liege. Liege, Belgium. 
TWn^r !. n "^plasms and it is expressed in 64-95% of gUoblastomas (GBMs) 

modultod by MMPs. We iqwcted pmionsly that the expression o^ff 

S^'r J!?""" ^«^«» i« inosfoBMs^reS^ 

^rrelaUonbetweenmRNAandim)teinlevels; activated fom o 

S ^L. P^^^^y ^*^°rt^> strong correlation between VBGF and MTU 

iSS Sd^'^^r/'''' tannostaiidng showed that VBGF aS N^- 

co-localize m tumour and endothelial cells. Our results suiaest^t 
mteq,lay between metalloproteinases and VBGF previously desSin Snlt 
^ may also be operative in human GBMs. Because of iS1bai^?o aSe 

S^ae^Li^,?^' "^^^^^ " interestingtargetfbr anti^cerSStoents. Cop^ght 
PMID: 12918061 [PubMed - indexed for MEDLINE] 
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«»!L«kL5™wl»m..2003A«g;44(8):1385-94. u*. 
R«»Wlme qnantitetive RT-PCR of cycHn Dl mRNA In murtl. rrfi 

Presence of the balanced translocation tfl l-UVonn^o^ ^r.^ 

nnmunohistochemislry to evaluate the cvclin ni T i ' ^ 

demonstrated by FISH analysis- in one ^^ml^ ' ^ '^1^ translocation was 
cyclin Dl mRNA ovSe^SJ^T^ 5? ^ ""successfnl. Six of fte seven 
«:^yimmSLl3^^ pi^tdn on tissue 

negative MCL-like cBsJ^v^kw ^IT V ^P^^^ Among the two cyclin Dl 

diagoosferfMCL SlTd-^^Sf^ -"""""oPk^otyping to establish the 

Publication Types: 

* Evahiati^n Rti^H,-^ 

PMID: 12952233 (PiibMed - indexed for MEDLINE] 



Exhibit? 



n 



«: lot J Biochem Cell Biol 2005 Oct;37(10):2196-206. Epub 2004 Dec Related Articles. 

1«« T*"!?"!'^",*^^'^***''^*"*^ ^^"^ ^ of cancer 

patients Dvitiiivei^t loss. 

IMi, fflieAy. Fearon KC, Deiong CH. Tisdale ftfJ 

Phannaceutical Sciences Research Institute, Aston Univereity, Bitmin^am B4 7ET, UK. 

Atrophy of skeletal muscle is common in patiente with cancer and results in incited 
moibidity and mortdity. In order to design effective therapy the mechanism b^S 

^lytic pafliway IS most miportant in intracellular proteolysis, al&ough thei« have 

J. fJT ""^"^"^ ^ ^ diffeJlrtents of wdght 

lo^ to this it^port Ae expression of the ubiquitin-pioteasome pathway m rectus 

JT^jr«t ^ with weight loss of 0-34% 

Tnil ^ Sxtx'T^^*^*^^^^* polymerase chain reaction to measure 

S^S^Ll^ ^ C5, while piotemexpr^on has 

by western blotting Overall, both C2 and C5 g«ie expr^on was 
ma^ed by about three-fold in skeletal muscle of cachectic c^cer paSZXe 
watght loss 14.5+/-2.5«/o), compared with that m patients without wSt toss 
w^Aoutcaacer. The level of gene expression was dependent on JSunTof wdg^ 

12-19%, Further mcreases m weight loss reduced exinession of mRNA for both 
^teasome subumts, although it was stiU elevated m comparison with patients with no 

ZLl i^IJ^T * ^ <S«l««on between expression of proteasome 20Salpha 
subumte, detected by western blotting, and C2 and C5 mRNA, Lwmg that maxSsed 
gene ex^ssion resulted m mcreased protein synthesis. Expression of the ubiquitin 
conjugating ei^e, E2(14k). with weight loss followed a sunilar pattern to tiurt of 

LT^^rf JT* k"^^ "^^^ ^ expr^ssionSkeT 

^T^T. "'>iq^»to:P«>teasome pathway with weight loss of cancer patients, and 
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^ionof End„cra,„l„8,,i>^„,„fM^^ Unive^fty of Milbn*, Irving 

mRNA andVroS^err^ ' ^"^^'^ * conflation between Id 

Whereas Id-3 immunoreactivitv razeed Z»^i?J?^t?^ ""^^ pancreas, 
of the cancer cells H f^„*S ^^^^'^ """^ 

the basis of percentage ofTosS^eSt^^ mmunoreactivity. Scoring on 

W-1 and Id-2 were iaa^ Zi^nr 1 ^ immunostaining indicated that 
i^spective conZ! SfmSt??^ ^ "^"^ comparison with the 

cellVTthe Si? 1 "»^"n««ea<*ivity was also seen in the ductal 

PMID: 10487839 (PnbMed - indexed fer MBDUNB) 
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Reiated Articles, Unks 



Alterations in neuropeptide Y levels and Yl binding sites in tiie VKnA.^ 
Sensitive Line rats, a genetic animal model of deSn. 

Department of Neuroscience, Karolinska Institute. Stockholm, Sweden. 
Previously, we observed specific alterations of neorooeDtide Y (NPV\ «„h vi . 

ctagulto cortet and increased YI bintocdteta^.\™HW ""-T"*! 
wsults demoiBtiae a good comhtiaii betweoi W^oeS^I^PM^^* 

PMID: 1(827163 fPubMed - indaed for MEDUNEJ 
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ai^^rm^^^^^ ""^ ""^^^-S*' ribonucleic add 

"""^ "^^^^ "^^"^ prostanoid 

Mfarachip Sliemegltl^ 

Dqwrtment of Hornione Research, Kimion Veterinary fastitate, Bet Dagan, Israel 50250. 

^^tSS^^ ? *^ ^'^^^ prostaglandin E(2) (PGB(2)) 

of^r. *• ' *^ ^^^^'^^^^ <'^i<^ ^ti^n and SnSe time 
of ^to.s was investigated. Cervical tissue from pre-estro«s/estrous. S Id 
pcwtovulatory cows were examined for 1) the pr^ence of bovine^^ fS^V^I... 
and Its corresponding mRNA and 2) the effect omH on ft^SlS!^ ^ 

5^^^^, S P^^^^t (384 base pans) specific for bFSHR mRNA and seaueiKana 
tZZ^'^'^T?'^:^' °^PSHR (75 kDa) was sigiTfiS^y (P < 

u.Ul) cAMP, mositol phosphate Oo < 0 OH anH poncn ^ n m \ j "»««a5ea ^ 
JSS^ f ^ (pre-estnB/estrus) conuins high 
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^' ^^^"^jjS!^^^^^ Related Articles. Links 

The decompensated detrusor IH: impact of bladder outlet obstruction on 
sarcoplasmic endoplasmic reticulum protein and gene expression. 

St^iA gone C. Hntchegon Jr Cannlmr ^ A Zderic SA. 

Dmsion of Urology, Children's Hospital of Philadelphia, Philadelphia, Pennsylvania. 

PURPOSE: Regulation of calcium ion homeostasis has a significant role in smooth 
tnuscle contractility. The sarcoplasmic endoplasmic reticulum, calcium, magnesium 
^enosine triphosphatase (SERCA) is a regulatory ion pump that may have a role in'the 
fimctiond outcome after outiet obstruction. We investigate what correlation if any existed 
ufT?*" ZTT^ i^*^ ^ expression, and the contractile propCTties in the same 
bladder. MATERIALS AND METHODS: Standardized partial Madd« outiet 
obstroctions were created in adult New Zealand white rabbits, which were divided into 
coirtrol, sham operated and obstiucted groups. Muscle stiip studies subcategorized tiie 
obstructed grotq> into conqxaisated (fbrce greater flum 50% of control) and 
decompensated (force less ttian 50% of control). Microsomal membrane and total RNA 
ftactions were prepared fiom tiie same bladder tissue. Membrane proteins were used for 
Western blot analysis using a SERCA specific monoclonal antibody, and total RNA was 
Ks^sed witii Northern blot analysis. RESULTS: Hie relative intensities of signals for 
the Western and Northern blots demonstrated a stitmg correlation between pix)tein and 
gene expression. Purihamore tiiere was a stiong assodation betweoi tiie loss of SERCA 
messenger RNA and protein expression and loss of bladder fimcdoa CONCLUSIONS- 
Bladder contractiUty after outiet obstouction is influenced in part by smootii muscle celi 
ability to mamtain calcium homeostasis via SERCA. The loss of SERCA protein 
expression is mediated by down-regulation m gene expression m tiie same bladder. These 
data suggest tfiat smootii muscle ion pump gene expression is in part mechanically 
(pressure woric) regulated. 
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141;ZhongJiuaJieHeHeHuXiZaZhi.2002Jum25(6):337-40. Related Articles. Unks 
[Article in Chinese] 

|«mK^<M. RESULTC Tie ssnnu level of MIF increased ngnifiMatly ta ARDS 
P«>mt» a, oomprod wift nomial petsom (P < 0.01). TiB oenSL^^ 

^ntotton and mn.mohfctod.emiato' showed ondeteottble or weAkOT^A and 
niRNAandproteineicpressionlnflwAKDSInmB In ARn<! ml™?^tr ■ ^2. f . 
macrophages were almost restricted to the areas of severe tissue damaEeT^ MTF 

^SdS!^2? serum leve of MDP and PBMC MBF expression inoLed in 

^ s^«^^^, I^S^?"^ P^^""^ ^ and macrophage infiin 

whidi suggests that MIF plays a pivotal role in the pathog«iesis of ARDS 
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prorsOTmihv Related Articles, Unks 



Atraiiscriptoiiiic and proteomic analysis of the effect of CpGODN on haman 
TEIP-1 monocytic leukemia cells. 

KsulCC KlMtXaV. Liang CM, )f .fam^JSM 

Institute of BioAgricultural Sciences, Academia Sinica, Taipei, Taiwan, 

The CpG motif of bacterial DNA (CpG-DNA) is a potent immnnostimnlating agent wliose 
mechanism of action is not yet clear. Here, we used both DNA microarray and proteomic 
j^aches to investigate the effects of oligodeoxynucleotides containing the CpG motif (CpG- 
ODN) on gene transcnption and protem expression profiles of CpG-ODN responsive THP-1 cells 
Microarray anafysis revealed that 2 h stunulation with CpG-ODN up-regulated 50 genes and 
down-regulated five genes. These genes were identified as being associated with hiflammation, 
antmicrobial defense transcnptional regulation, signal transduction, tumor progression, cell 
differentiation, proteolysis and metabolism. Longer stimulation (8 h) with CpG-ODN enhanced 
temiscriptional expr^on of 58 genes. Among these 58 genes, none except one, namely WNTI 
mducible signaling pathway protem 2. was the same as those induced after 2 h stimulation, 
ftoteomic analysis by two-dimensional gel electrophoresis, followed by mass speotiometiy 
Identified several proteins up-regulated by CpG-ODN. These protems mcluded heat shock 
proteins, modulators of mflammation, metabolic protems and energy pathway proteins 
Comparison of nMcroanay and proteomic expression profiles showed poor coirelation Use of 
more reliable and sei^tive analyses, such as reverse transcriptase polymerase chain reaction. 
Western blothng and fimctional assays, on several genes and proteins, nonetheless, confirmed that 
mere is mdeed good correlation between mRNA and protem ejqiression after CpG-ODN 
treatinent. This study also revealed that several anti-apoptotic and neuroprotective related 
proteins, not previously reported, are activated by CpG-DNA. These findings have extended our 
knowledge on the activation of cells by CpG-DNA and may contribute to fiirther understanding of 
mechamsms that hnk mnatd hnmunity with acquired immune response(s). 

PMID: 15693060 [PubMed - indexed for MEDLINE] 
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Expression of human telomerase reverse transcriptase gene and protein. 

Dmsion ofBreast and Endocrine Surgery, Department of SuiBery, CSraduate School of 

Human telomerase reverse transcriptase (hTERT), the catalytic subunit of telomerase is 

ceTu W fi^rr?" ''^^'y- Telomerasfhas been impuiT' 

ceUular immortal«atton and carcinogenesis, in situ detection of hTERT will aid in 
dc^ermmmg the localization of telomerase-positive cells. The aim of flris^dv wTs to 
defect expression of hTERT mRNA, hTERT protein, estrogen lec^toV^^^tr 
^g^t«one receptor (PR) in paraffin-embedded breast tisf ue samJ4 Sitestigate 
Ae ielationship between hTERT expression and various clinicopat£>lo^Sl p^eSf 
m breast tumongenesis. We used in situ hybridization (ISH) to LmiSESf 

K PR f ''^o.*^?" (°*^> e4,ressiZf ™R^ p^L 

ER and PR. m breast tissues including 64 adenocarcinomas, 2 phyllode tumors 
adjacent normal breast tissues. hTERT gene expression was deUted by^ SiffS) 

Kfor^er fSpp ^ but in neither of the 2 phyllode tumors. 

^- J^J^"^ ^ ^2 (66%) and 42 (66%) carcinomas. 

suwigiy expressed hTERT gene and protem before treatment, neo-adjuvant 

a ,^na . to disappearance of gene and protein expression in aU cases, "niere was 

^ specimens from breast tumore. These results suggest that 

SS!?Hf. '"^^ ^ breast caSSa 

potential diagnostic and therapeutic maiker. » «» a 

PMID: 1621 1220 [PubMed - in process] 
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*i f "biquitin-proteasome pathway and muscle loss In 
expenmental cancer cachexia. 

IfibaLJ. aaatsm Bl^sellST, mne AV, Tisdale M.T 

Phannaceutical Sciences Research Institute, Aston Univeisity, Binningham, UK, 

Muscle protein degradation is thought to play a major lole in muscle atrophy in cancer 
cachexia. To mvesugate the importance of the ubiquitin-proteasome pa&way^Sas 
been suggested to be the main degradative pathway mediating pro^^St^ wfn 
cachexia, the expn^sion of mRNA for proteasome subunits Sr^f^^^T^^ 

pectoral muscles of mice bearing the MAC16 adenocarcinoma, iSing coS^ 

wtr^flSetf ^ ^"^^^ tounoblotting, to ensure ch^gL L 

were reflected m changes m protem expression. Muscle weights correlated lin^Wv^ft 

weight OSS durmg the course of the study. TTiere was a good «rSn b ^ 

fo^i K f ^ ^ ^2(14k) between 1 2 and 20% weight loss 

fc^owed by a decrease m expression at weight losses of 25-27o/o. although WmvSle 
Kr^''*'?"^ • ^ n °^C5 mRNA only inc;eased tfo-foTdl?^ 

t^S^ 'T^^'l^ "^^^^ '^^^ and 270/0 Both protea^^e &SoZ 
a^ty and pioteasome-specific tyrosine release as a measure of total^S^ 

'^'^ "^"^ "^^^ ^^''^ decreased at W^^weight loss 

i^7.c!^: 1 • ^ . ^ ^'^y seen at wdght losses above 17% although 



protem synthesis may play a mor« important role at higher weight loss 
PMID: 161 60695 [PubMed - in process] 
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Selective apoptosis of natural killer-cell tamours by l-asparaginase. 

Department of Haematology, Juntendo University School of Medicine. Tokyo. Japan. 

^!^oJ?Sl^?n?^'''f f -T^"" ^ti-tumour agents to natural killer (NK)^ell 
^Z^r. ^^^^P'^' ^hich are generally resistant to chemoUierapy using flow 
S^T ?r?Sf deoxynucleotidyl transferase-mediated dUTP-biotinSS 
tebeMmg (TUNED assay. Although NK-YS andNK.92 were highly iSS to various 
anti-tumour agents, l-asparaginase induced apoptosis m these two l^^Ss 
^aemaa/lymphoma and acute lymphoblastic leukaemia (ALL) Zp^^T 
selectively sensitive to 1-aspaiaginase and to doxorubicin PXR) ^^ZT^,mr.^^ 

re istent to boA Augs. Our study dearly separated two major categories of N^-cdf 
disorders and ALL according to the sensitivity to DXR and 1-aspamri^e We ^in^H 
a^^nesynthetaselevelsbyreal-tm^^ 

FOR) and mimimostammg in these samples. At least m nasal-type NK-cell Cphoma. 
^ere was a good correlation among aspamgine synthetase exprssion. irv^tT^nStv 
and clinical response to l-asparaginase. In aggressive NK-cell leukaeii a alti^oSh 
a^agme synAetase expression was high at both mRNA and proteiSt 
asparagmase mduced considerable apoptosis. Furthermore, sables of S sease entitv 

2.T(SVcrT1T r with a'spara^ne sy^JtS^l^r 
^vel (RQ-PCR) and m vitrol-asparaginase sensitivity (TUNEL assay) We confiimed 
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lExpression of human telomerase reverse transcriptase in cervix 
ana its s^ificance] 

[Article in Chinese] 

mJL Zfeal, SarP, Xu O. Huang L U K7 Lu YP. Ma n 

H™^?Jt°- Gynecology, Tongji Hospital. Tongji Medical College, 
Huazhong University of Science and Technology, Wuhan 430030, China. 

^?^tT^m^'' investigate the expression of human telomemse reverse transcriptase 
(hi bRT) mRNA and protem m cervix cancer, cervical intraepithelial neoplasia fCIN) 
and normal cervix. METHODS: Expression of hTERT hiRnI and the Sr t^o s^Lts 

proton (hTPl) was determined by RT-PCR in 3 cervix cancer cell lines. 2 diploid cell 
hnes, 38 cases of cervix cancer, 16 cases of CIN and 20 cases of nonnal cervix 
Telomerase activity was also examined by telomeric repeat amplification protocol 
enzyme-hnked mmunosoibent assay (TRAP-ELISA). Expression of hTERT protein was 
^SU?TS.fl^^^'i^1 of paraffinized cervix tissue sSonf 
nf.. «; f«> f -"^"^ expression was detected in all of the three cervix cancer cell 

rt f : °! Tr ^-O'/" °f «^ while in neith^ of 

the two diploid cell Imes. TTie other two subunits of telomerase were prevalently 

r^S S^P^ T^'^'' i^omcmt activity, tamimostaining also 
revealed that hTERT protein was expressed in all three cervix cancer cell lines 65 5% of 
creancer, 2^ 0% of CIN and 4.8% of normal cemx. CONCLUSiS: t^^l^^al^ 

^TP^IThI^^^^J"'"^""'~'"^**^^^^^^ and cervix can^, 

hTERT could be used as an early diagnostic biomarker for cervix cancer. 

PMK): 16008894 (PubMed - in process] 
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P-cadherin overeq>res8ioii is an indicator of clinical outcome in invasive 
breast carcinomas and is associated with CDH3 promoter 
hypometliylation. 

ParedesJ, Albcrgaria A, Q|ive|iLa JT. Jeronimo C. Milanezt F Srhmi*^ irr 

bistitute of Pathology and Molecular Inununology of Porto University flPATIMUP^ 
Braga, Portugal. jparedes@ipaHmup.pt inviun, 

PURPOSE: P-cadherin overexpression has been reported in breast carcinomas, where it 
was associated with proliferative high-grade histological tumors. TTiis study aiiied to 
analyze P-cadhenn expression in invasive breast cancer and to con«late it with tumor 
markers, pathologic features, and patient survival. Another purpose was to evaluate the P- 
cadherm promoter methylation pattern as the molecular mechanism underlying this eene 
regulation. EXPERIMENTAL DESIGN: Using a series of invasive b^aSnomrP- 
cadhenn expression was evaluated and correlated with histologic grade, estrogen ' 
receptor, MIB-l, and p53 and c-erbB-2 expression. In order to assess whether P-cadherin 
^pression was associated with changes in CDH3 promoter methylation, we studied the 
me^ylation status of a gene S'-flanking region in these same carcinomas. This analysis 
was also done for normal tssue and for a breast cancer cell line treated with a 
h,^ f ^^^}- ^ULTS: P-cadherin expression showed a strong correlation with 
higi histologic grade, mcreased proliferation, o^B-2 and p53 expressbn, lack of 
estrogen receptor, and poor patient survival. This overexpression can be regulated by 
.fe«ie promot^ methjjation because the 5.A2a-2'-deoxycytidine treatment of MCF-'^AZ 
cells increased P-cadherin mRNA and protein levels. Additionally, we found that 71% of 
P-cadhenn-negatve cases showed promoter methylation, whereas 65% of positive ones 
were immethylated (P = 0.005). The normal P-cadherin-negative breast epithelial cdls 
showed consistent CDH3 promota- methylation. CONCLUSIONS: P-cacftierin expression 
was strongly associated with tumor aggressiveness, bemg a good indicator of clim^ 
outcome Moreover, the aberrant expression of P-cadherin in breast cancer might be 
regulated by gene promoter hypomethylation. 

PMDD: 161 15928 [PubMed - in process] 
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Molttdrug resistance phosphoglycoprotein (ABCBl) in tlie mouse 
placenta: fetal protection. 

^'afr^ <M , IMlMA. Andrews MH. Petropoulog S. Gibb W. Matthews SG 
Department of Physiology, University of Toronto, Ontario, Canada 

J?D^Sl x^™^ resistance phosphoglycoprotein ATP-binding cassette subfamily B 
(ABCBl) actively extrudes a range of structurally and functionally diverse xenobiotics as 
well as ^ucocorticoids. ABCBl is present in many cancer cell types as well as in normal 
tissues. Although It has been localized within the mouse placenta, virtually nothing is 
A^J^.^^? regulation. In the mouse, two genes, Abcbla and Abcbib, encode 
ABCBl. We hypothesized that there are changes in placental Abcbla and Abcbib gene 
expression and ABCBl protein levels during pregnancy. Using in situ hybridization, we 
demonsfa^ted that Abcbib mRNA is the predominant placental isoform and that there are 
protound gestational changes in the expression of both Abcbla and Abcbib mRNA 
Placentas from pregnant mice were analyzed between Embryonic Days (E) 9 5 and 19 
(torn approximately 19.5d). Abcbib mRNA was detected in invading tiophoblast cells 
by E9 5. peaked wiAin the placental labyrinth at E12.5, and then progressively decreased 
toward term (P < 0.0001). Abcbla mKNA, althou^ lower than that of Abcbib at 
midgestation, paralleled changes in Abcbib mRNA. Changes in Abcbl mRNA were 
reflected by a significant decrease in ABCBl protein (P < 0.05). A strong correlation 
existed between placental Ab<*lb mRNA and maternal progesterone concentrations 
indicatmg a potential role of progesterone in regulation of placental Abcbib mRNA In 
conclusion, there are dramatic decreases in Abcbla and Abcbib mRNA and in ABCBl at 
the maternal-fetal interface over the second half of gestation, suggesting that the fetus 
may become increasingly su8cq)tible to the influences of xenobiotics and natural steroids 
m ttie maternal circulation. 
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rOAT3 and rOCT2 after hyperuricemia in the rat kidney. 

l^baX XjffloX Olyida M. Fukatsu A Inui K 

D^artment of Pharmacy, Kyoto University Hospital. Faculty of Medicine Kyoto 
University, Sakyo-ku, Kyoto 606-8507, Japan. xcoicine. js^yoio 

We previously reported that in hyperuricemic rats, renal impairment occurred and oreanin 
ion transport activity decreased, accompanied with a specific dec^e^ex^fe^sST 

IcS i investigated the reversibility of the organic ion traiiport 

acuvity and expression of organic ion transporters (slc22a) during reco^ 
hw,eruncemia. Hyperuricemia was induced by the administration of a cho^^lininE 
unc acid and oxonic add, an inhibitor of uric add metabolism. Four da^^r 

level, and renal fonctions sudi as creatinine dearance and BUN levds were restored 
Ba^ZLt TT'T tubulointerstitial injury was varied in sites of SiSy^ 
Baso ater^ uptake of p-aminohippurate (PAH) and tetraethylammomum fmSfand both 
protem mi mRNA levels of rOATl, rOAT3 and xOCH in L kicSte^d^y 
miproved dunng 14 days of recovery from hyperuricemia. Basol^J C SJsport 

ofrOATl (r(2)=0.8oX^lT3 

rt^ t I « * testosterone concentration, which is a dominant factor in 

&e regulation of iOCT2, was gradually restored during the recovery from h^tiSS^ 
,n h IT'^''''''' P^^'"^ testosterone level and rOm pK,tehi^^^S^^ 

iransporters rOATl, rOAT3 and rOCT2. by hyperuricemia is reversible, and the organic 
ion transport activity restores according to the expression levels of these tTspc^ 

PMID: 15748710 [PubMed - indexed for MEDLINE] 
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Sflencing of the thrombomoduUii gene in human maUgnant melanoma. 

£B£Bfeii» l^BedlLA. Umebavashi V. Qtsukii F, Sudmnra T UghHimft 7 

Carcinogenesis Division, National Cancer Center Research Institute, Tokyo, Japan. 

The loss of thrombomodulin (TM) expression is associated with tumour growth 
mfilfratjon and lymph node metastasis in human tumours. In melanoma cell lin4 TM is 
reported to mediate cell adhesion, and its introduction into TM-negative melanoma cell 
hnes suppresses their growth, hi this study, we analysed TM expression in surgical 
melanoma specimens and the role of its promoter methylation in the loss of its 
expression. In 15 (75%) of the 20 specimens (five fiom a primary site and 15 from 
metastatic sites), melanoma cells lacked TM immunoreactivity. Methylation of the TM 
promoter region was detected in 10 (67%) of the 15 TM-negative specimens by 

Sov wTrf'' TxT*^^""^ ^^^^ «»ethylation was detected in two 

(40 /o) of die five TM-positive specimens, hi cell lines, complete methylation of the TM 
pr^oter CpG island was detected in six (46%) of 13 melanoma cell lines, whereas no 
methylation was detected m two cultured noimal melanocytes. There was a good 
correlation between tiie metiiylated status of the CpG island and the loss of TM 
messaiger piA (mRNA) expression. Treabnent of melanoma cell lines with a 
demethylatmg agent, 5-a2a-2'-deoxycytidine, induced demetiiylation of the promoter 
CpG island and the restoration of mRNA and protein expression. These findings suggest 
that most human melanomas lack TM expression, and that methylation of the momoter 
t-pG island IS one of the mechanisms responsible. 

PMID: 157141 16 (PubMed - indexed for MEDLINE] 
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Enhanced expressions of aracMdonic acid-sensitive tandem-pore domain 
potassium channels in rat experimental acute cerebral ischemia. 

UM> Zhang HX. LiLL. Wang XL . 

j^tute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union 
Medical College, Beijing 100050, China. 

To further explore the pathophysiological significance of araohidonic acid-sensitive 
potassium channels. RT-PCR and Western blot analysis were used to investigate the 
expression changes of TREK channels in cortex and hippocampus in rat experimental 
acute cerebral ischemia m this study. Results showed that TREK-1 and TRAAK mRNA 
m cortex, TREK-1 and TREK-2 mRNA in hippocampus showed significant increases 2 h 

ShTliTl } expression levels of 

flie all three channel subtypes increased significantly 24 h after MCAO in cortex and 
hippocampus At the same time, the protein expressions of all the three channel proteins 
showed si^ficaiit mcrease 24 h after MCAO in cortex and hippocampus, but ody 
TREK^l diowed mcreased expression 2 h after MCAO in cortex and hippocampus 
Immunohistocheraical experiments verified that all the three diannel proteins had hieher 
expression levels in cortical and hippocarapal neurons 24 h after MCAO. These resuUs 
su^^ted a strong correlation between TREK channels and acute cerebral ischemia. 
TREK channels im^t provide a neuroprotective mechanism in the pathological process. 
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Alteration of frizzled expression in renal cell carcinoma. 
. Janssens N, ^^a^jesl^ Jaaicot M. Perera T, Bakker A. 

Departm«it of BiochemisHy, University of Anmeip, WiMjk, Belgium 
njansse9@prdbe.jnj.com «s«uni. 

To^aluate the involvanent of fiizzled receptors (Fzds) in oncogenesis, we investigated 
mRNA expression levels of several human Fzds in more than 30 diffe,^rhZrh^«r 

8 of 1 1 r«ial carcmoma samples whilst FzdS mRNA was increased in 7 of 1 1 renal 
catcmoma samples. Western blot analysis of crude membrane firactiL reveal^Aat 

theS«S^ ■ ' Wnt/beta-^emn signaling pathway activation was confirmed by 
Ae m^eased expression of a set of target genes. Using a kidney tumor tissue airS^ Fzd5 
m^iln^'T'^''' investigated in a broader panel of kidney tumor sa^pl^^ 
m«nbrane stmmng was detected in 30% of clear cell carcinomi, and there w^ a sfrone 
correlation vjth nuclear cyclin Dl staining in the samples. Ourlte S«ld 

oSe «S "^T"^ "^r^.^ ^^^y' downstrea^f^^tZifd 

r^t leading to activation of the Wnt signaling pathw „ 

renal carcinogenesis. Fzd family members may have a role as a biomaik^ ^ 

PMID: 15557753 [PubMed - indexed for MEDLINE] 



41; fat J Cancer. 2005 Jan 10;1 13(2): 198-206. 



Related Articles, Links 



UcaHzation of tissue inhibitor of metaUoproteinases 1 (TIMP-1) in hornaii 
colorectal adenoma and adenocarcinoma. 

Polten-AndcrsenMN . Hansen U. Rmnt^y ^^ N^ '-TH"^ ^iTmi^niiM r T^l fiiin 
The Finsen Laboratoiy, Rigshopitalet, Denmaik. 

metalloproteases 1 (TIMP-l) inhibits the proteolytic activity of 
matnx metalloproteases and hereby prevents cancer invasion. However TIMP-1 also 
possesses other foncHons such as inhibition of apoptosis. induction of malignant 
Wormation and stimulation of cell-growth. We have previously demonsfrated that 

lJW-1 is elevatedmblood from colorectal cancerpatients and that Wdi TIMP-1 levels 
predict poor prognosis. To clarify the role of TIMP-1 in colorectal tumSg^is the 

expression pattern of TIMP-1 in benign and malignant colorectal tumors was stSiS! In 
all of 24 cases of colorectal adenocarcinoma TIMP-1 mRNA was detected by in situ 
hybndizatioa In dl cases TIMP-1 expression was found in fibroblast-like cells located at 
flie mvasive front but was seen only sporadically in normal mucosa. No TIMP-l mRNA 
ZoT " T °f ^ or malignant epithelial cells, in vascular cXor 

smooth muscle cells. Comparison of sections processed for TIMP-1 in situ hybridization 
with sections immunohistochemically stained with antibodies against TIMP-1 showed 
good correlation between TIMP-1 mRNA and immunoreactivity. Combming TIMP-l in 
rn^8 immunohistochemical staining for alpha-smooth muscle actin or 

CD68 show«I TIMP-1 mRNA in myofibroblasts but not in macrophages. TIMP-1 
m^A was det«,ted m 2 of 7 adenomatous polyps in the adenoma ar^: in both cases 
associated witii focal stromal inflammation at the q)itiieliaI-stromal interface, hi 

^Z^Xl^'X^'^Z'^'^'' * ^^8" tissue but is highly 

expressed by myofibroblasts m association with invading colon cancer ceUs. 

PMID: 15386409 [PubMed - indexed for MEDLINE] 
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Cell ^««peclflc occurrence of caveolin-lalpha and -Ibeta in the lune 
caused by expression of distinct mRNAs. 

KSS&M. Aiba T. FuKmoto j;. 

^S^T^I'l^^TJ ^^^^^'^^ Nagoya University Graduate 

School of Medicine, Showa-ku, Nagoya 466-8550, J^an. hkogo@fujita-hu.ac.jp 

^.l^^'^T °f «>Pi« ^Jeta, had been thought to be generated by 

alternative tonslation initiation of an mRNA (FL mRNA), but we showed previouslv that 

we demonstrated strong coirelation between die expression of the caveolin-1 protein 
isoforms and mRNA variants in culture cells and the developing mou^ mg SXha 
J^fo^ protein and FL mRNA were expressed constantly dLfg the Ll^Ldo^St 

lung before 17.5 days post coitum, and markedly increased simultaneously at 18 5 davs 
pos coitum. when the alveolar type I cells started to differentiate. ImmunJlSsSeSl 
^ysis revealed die cell m>e-specific expression of the two isofonns; Ihe S^a^l 
(«U expr«s<« thebeta isoform predominantly, while the endothelium karbois S^ZT 
^ofoirn chiefly. Tlie mutually exclusive expression of caveolin-l isofonns was veS 

^dothehal and alveolar epithelial cells. The present result indicates that the two 
caveolin-1 isofonns are generated fiom distinct mRNAs in vivo and that their oroduction 
Snhf^nlt "^d^^^dently at the transcriptional level. The result also si^^ Z ftf" 
alpha and beta isofonns of caveolin-1 may have unique physiological fiw^tions. 

PMID: 15067006 [PubMed - indexed for MEDLINE] 
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Tightly regulated and inducible expression of a yoked hormone-receptor 
complex in HEK 293 ceils. *^ 

Meehan TP Puett P. Naravan P 

G^r^3060ruSA^'"''*^ Molecular Biology. University of Georgia. Athens. 

We have previously reported the construction of a constitutively active luteinizing 
honnone recq)tor by covalently linking a fused heterodimeric hormone to the 
extracellular domain of the G protein-coupled receptor. This yoked honnone-receptor 
complex (YHR) was found to produce high levels of cAMP in the absence of exogenous 
hoimone. Stable Imes expressing YHR were generated in HEK 293 cells to obtain lines 

Twif "'T !,f fiS?" ^ ^^^ti^^ly time of continued passage. 

It w^ found that YHR expression was greatly reduced. Herein, we describe the 
developm«it of clonal lines of HEK 293 cells in which the expression of YHR is under 
ttie control of a tetracycUne-regulated system. Characterization of clonal lines revealed 
IJ^t control of YHR expression both by dose and time of incubation with doxycycline 
I nese expenments demonstrated a good correlation between expression levels of the 
receptor and basal cAMP production. Moreover, the reduction in receptor expression 
following doxycycline removal revealed that YHR mRNA and protein decayed at similar 
rates, agam suggesting a strong linkage between mRNA and protein levels The 
contooUed repression of YHR in this cell system will allow for a more detailed analysis 
ot flie agnalmg properties associated with constitutive receptor activation and may prove 
to be advantageous in developmental studies with transgenic animals. 

PMID: 14766006 [PubMed - indexed for MEDLINE] 
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An increased high-mobiUty group A2 expression level is associated witli 
malignant phenofype in pancreatic exocrine tissue. 

AbL£L W^t ^ngbe T. Suzuki Y. Matsumoto N. Masaki T. Mnri T s.,Pivi.ma m 
arfappetta G ttocoA. Atomi Y . 

First Department of Surgery, Kyorin University School of Medicine, 6-20-2, Shinkawa, 
Mitaka, Tokyo 181-8611, Japan, abenbtg@kyorin-u.ac.jp 

Tht altered form of the high-mobility group A2 (HMGA2) gene is somehow related to 
the generation of human benign and malignant tumours of mesenchymal origin 
However only a few data on the expression of HMGA2 in malignant tumour originating 
from epithelial tissue are available. In this study, we examined the HMGA2 expression 
level m pancreatic carcinoma, and investigated whether alterations in the HMGA2 
expression level are associated with a maUgnant phenotype in pancreatic tissue. High- 
mobility group A2 mRNA and protein expression was determined in ei^t surgically 
resected specimens of non-neoplastic tissue (six specimens of normal pancreatic Hssue 
and two of chronic pancreatitis tissue) and 27 pancreatic carcinomas by highly sensitive 
revffl-se lianscnptase-polymerase chain reaction (RT-PCR) techniques and 
unmunohistocheraical staining, respectively. Reverse transcriptase-polymerase chain 
reaction analysis revealed the expression of the HMGA2 gene in non-neoplastic 
pancreatic tissue, although its expression level was significantiy lower than that in 
carcmoma. hmnunohistochemical analysis indicated that the presoioe of the HMGA2 
gene in non-neoplastic pancreatic tissue observed in RT-PCR reflects its abundant 
expression in islet cells, together with its focal expression in duct epithelial cells. Intense 
and multifocal or difiuse HMGA2 immunoreactivity was noted in all the pancreatic 
carcinoma examined. A strong correlation between HMGA2 overexpression and the 
<Uagnosis of carcinoma was statistically verified. Based on these findings, we propose 
that an mcreased expression level of the HMGA2 protein is closely associated with the 
malignant phenotype in the pancreatic exocrine system, and accordingly, HMGA2 could 
serve as a potential diagnostic molecular marker for distinguishing pancreatic malignant 
cells from non-neoplastic pancreatic exocrine cells. 
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Bntyrate-induced reversal of dexametbasone 
Nb2 lymphoma cells. 

D^artaent of Pharmacology and Toxicology, University of North Dakota School of 
Med one and Health Sdetices, Grand Foiks 58202-9037, USA 
abuckley@maiI.med.und.nodak.edu 

The parental rat Nb2 lymphoma is a prolactin (PRL)-dependent T cell line. Exposure of a 
PRL-independent sublme, Nb2-SFJCD1. to sodium butyrate (NaBT) ca^es frS 

^prwsion of protooncogenes pim-1 and c-myc. In the present study, we investigated Ae 
^ectof NaBT treatment on the sensitivity of Nb2-SFjh)l cells to deTa^Sne 
(DBX>mduced apoptosis. Pretreatment with NaBT (2 mM. 72 h) partiaTSv^^ 
resistance to apoptosis in Nb2-SFJCD1 cells exposed to DEX (lOoSTfor^? 

f nlv ^ "^"^^ "^^^^ °f ^NA fragmentation. How^ Z ^olytic 
effect of DEX was abrogated by PRL in a time- and concentration.dcp;,den?mam^ 
Evaluation of apoptosis-associated gene expression in NaBT-pre-frSc^Sm^^ 

£eS^ to^FY ^^^^ ^ ^^'^g «>"«l^tio« between 

meresistanceto DEX-activated apoptosis and their enhanced expression ofoim-1 mRNA 

Tlr^ ''"^1 f"^ P"^^*'^ DEX-in3Toptosis ^2 

pi^T cells and «,gg«t the pun-l geneproduct has an important role as a suSpr^sor of 
this process, perhq)s functiomng as a mediator of PRL a<Son. « lessor ot 

PMID: 14646523 [PubMed] 



Radim,.Mr ^fjV MirilrrTi' niMhiT m»<\ |i H| 

KS^^^-""- «^"«B. Vos^ 7-9. D. 

We studied whether induction of glucose transporters (GLUTs^ I to 4 mrr^i«*» 
hm«^p^ilIomavin«(HPV)-de^^^^^ 

Tissue samples of cervical intraepithelial neoplasia (CIN- gradTl to sTTn^Ll. ^* 
carcinomas, and l^h node metastasis wereexamined kfv ting wL^^ 
Sr^'^Tf -^^^ inununostained with GLUTl to GLUT4 S^^^se^t 

«fls respond to enhance glucose aUiiiation by up-r^iata^^ 
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Sodium absorption by an arailoride-sensitive channel is the main drivine force of l«na 
hq^ cl^ance at birth and lung edema clearance in adulthood foZftSrwI ^^li 

^^HT"^ "Tf' (TNF-alpha), a proinflammatory c^^e tav^vS 

m several lung pathologies, could modulate sodium tibsorption In cultn«dX«nW 
^rthdral cells We fo^d that TNF-alpha decreasedSS^PS^afX bet^ 
and gatnma-subunits of epithelial sodmm channel (ENaC) to 3r43 ^d'l6% of 

flie controls after 24.h treatment and reduced to 50% the i^t of alpha-mTc omtin 

ATPase mRNA expression. Amiloride-sensitive current and ouab Jn-sensitiVe Rbf+) 
uptake were reduced, respectively, to 28 and 39% of the controls A sbZi c^elatton 
was found at different TNF-alpha concentrations betwee^ thed^r^e 
Sf ' currjrt and alpha-ENaC mRNA express^S^L S^Lw Zt 

influence on the capacity of alveolar epithelial ceUs to transport sodium 
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Adiposity elevates plasma MCP-1 levels leading to the increased CDllb- 
positive monocytes in mice. 

y^ki^hagii )K, Miaiai:^ AmM H. Mashiko S. hhlhara a , Kanatenl 4, Itedani H. 
iOitSBlJi. — , 

Banyu Tsukuba Research Institute in collaboration with Merck Research Laboratories 
Tsukuba, Ibaraki 300-261 1, Jqjan. 

Obesity is currently considered as an epidemic in the western world, and it represents a 
major nsk factor for life-threatening diseases such as heart attack, stroke, diabetes, and 
cancer. Taking advantage of DNA microarray technology, we tried to identify the 
molecules explaining the relationship between obesity and vascular disorders, comparing 
mRNA expression of about 12,000 genes in white adipose tissue between nonnal, high 
fet diet-mduced obesity (DIO) and d-Trp34 neuropeptide Y-induced obesity in mice 
Expression of monocyte chemoattractant protein-l (MCP-1) mRNA displayed a 7 2-fold 
niCTease in obese mice as compared with nonnal mice, leading to substantially elevated 
MCP-1 protem levels in adipocytes. MCP-1 levels in plasma were also increased in DIO 
naice, and a strong correlation between plasma MCP-1 levels and body weight was 

n^u^' ^® ^^"^^ ^^^""^^ ^^-^ P"'*^*" in plasma increased the 
KAn^ ^^°t monocyte/macrophage population in DIO mice. Furthermore, infusion of 
MCP-1 into lean mice mcreased the CDl lb-positive monocyte population without 
mducmg changes in body weight Given tiie importance of MCP-1 in activation of 
nionocytes and subsequent atherosclerotic development, these results suggest anovel role 
ot adiposity in the development of vascular disorders. 
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Relationship between cyclin Dl and p21(Wa!l/Cipl) during differentiation 
of human myeloid leulcemia cell Unes. 

Ullmannova V. Stockbauer P. Hradcova M. Soacek J. Haskovec C . 

Department of Molecular Genetics, Institute of Hematology and Blood Transfusion, U 
Nemocnice 1, 128 20 Prague 2, Czech Republic, ullman@ulikt.cz 

Expression of cell cycle-regulatiug genes was studied in human myeloid leukemia cell 
lines ML-1, ML-2 and ML-3 during induction of differentiation in vitro. 
Myelomonocytic differentiation was induced by phorbol ester (12-o-Tetradecanoyl- 
phorbol-13-acetate, TPA), tumor necrosis factor a^ha (TNFalpha) or interferon gamma 
(INFgamma), or their combination. Differentiation (with the exception of TNFalpha 
alone) was accompanied by inhibition of DNA synthesis and cell cycle arrest. Inhibition 
of proliferation was associated with a decrease in the expression of cdc25A and cdc25B, 
cdk6 and Ki-67 genes, and with increased p21(Wafl/Cipl) gene expression, as measured 
by comparative RT-PCR. Expression of the following genes was not changed after 
mduction of differentiation: cyclin Al, cyclin D3, cyclin El and p27(Kipl). Suiprisingly, 
cyclin Dl expression was iqwegulated after induction by TPA, TNFalpha with 
IFNgamma or BA. Cyclin D2 was upregulated only after induction by BA. The results of 
the expression of the tested genes obtamed by comparative RT-PCR were confirmed by 
quantitative real-time (RQ) RT-PCR and Western blotting. Quantitative RT-PCR showed 
as much as a 288-fold increase of cyclin Dl specific mRNA after a 24h induction by 
TPA. The upregulation of cyclin Dl in differentiating cells seems to be compensated by 
the upregulation of p21(Wafl/Cipl).These results, besides otiiers, point to a sti'ong 
correlation between tiie expression of cyclin Dl and p21(Wafl/Cipl) on the one hand 
and differentiation on the other hand in human myeloid leukemic cells and reflect a rather 
compUcated network regulatmg proliferation and differentiation of leukemic cells. 
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Molecular and immunohistochemical analysis of HER2/neu oncoeene in 
synovial sarcoma. 

feitoPg> llgiisgEiBiC, jteniR, Mig^gBlM. £gggi G. Parafloritf A Bosari S 

Dq)arlm«it of Medicine, Surgeiy and Dental Sciences, University of Milan, A.O.S. 
Paolo and IRCCSOspedaleMaggiore, Italy. 

Amplification and/or overexpression of HER2/neu have been documented in many types 
of epithelial tumor and recently has been reported in sarcomas, particularly in 
osteosarcomas. But the role of HER2/neu alterations in soft tissue tumors remains poorly 
understood. Thus the present study investigates the expression of HER2/neu in 13 
patients with synovial sarcoma (SS). In this study, HER2/n«i mRNA levels were 
ineasured in frozen tissue samples using a red-time reveree transraiption-polymerase 

assessed by immunohistochemistiy using an 
^ '^^^^^^ '^^"^ ^^''^^^ «^"scle specimens were used to 

establish basal levels of HER2/neu mRNA. HER2/neu transcripts were detected in aU 
normal tissues and SSs. Four of 13 sarcomas (31%) demonstrated HER2/neu mRNA 
levels above the mean value, whereas 3 tumors (23%) displayed HER2/neu protein 
overexpression. Both membranous and cyt»plasmicpattemsof immunostaining were 
obsCTved, and a strong correlation was found between protein expression and mRNA 
evel (P == 0.01). Increased HER2/neu mRNA levels were significantly associated with a 
SiSS^i? ^ recurrences (P = 0.02). Moreover, none of the patients with 

HER2/n«i overexpression developed metastasis. Our data demonstrate that HER2/neu is 
expressed m SSs and that both membrane and cytoplasmic HER2/neu expression 
correlate with inRNA levels. Our results show that the presence of increased levels of 
HER2/neu m SSs is associated with a more favorable clinical course. Further studies are 
needed to assess the role of this oncogene in SSs and to evaluate the appUcation of 
inhibitory humanized monoclonal antibodies in the treatment regimens for tWs 
malignancy. 
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Tissue plasminogen activator induced by dengue virus infection of Iioman 
endothelial cells. 

HyaagYH, L^ffiC UbJE. Liu YS. Chen Stt Liu CC. Yeh TM. 

Department of Microbiology and Immunology, College of Medicine, National Cheng 
Kung University, Tainan, Taiwan, ROC. 

Dengue hwnonhagic fever and dengue shock syndrome (DHF/DSS) are severe 
complications of dengue virus (DV) infection. However, the pathogenesis of hemorrhage 
induced by dengue virus infection is poorly understood. Since endothelial cells play a 
pivotal role in the regulation of hemostasis, we studied the effect of DV infection on the 
production of tissue plasminogen activator (tPA) and plasminogen activator inhibitor I 
(PAI-1) m vitro using both primary isolated endothelial cells, human umbilical cord veins 
cells, and a human microvascular endothelial cell line. DV infection significantly induced 
ttie secretion of tJ»A but not PAI-1 of human endothelial ceUs. In addition, tPA mRNA of 
endothelial cells was induced by DV as demonstrated by RT-PCR. Antibody against IL-6 
but not control antibody inhibited DV-induced tPA production of endotheUal cells. 
Furttiermore, a good correlation between sera levels of IL-6 and tPA was found in DHF 
but not DF patients. These results suggest that IL-6 can regulate DV-induced tPA 
production of endoAelial cells, which may play important roles m the pathogenic 
development of DHF/DSS. Copyright 2003 Wiley-Liss, Inc. 
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Decreased uncoupling protein expression and intramyocytic triglyceride 
depletion in formerly obese subjects. 

Schrauwen P. Vidal H. 

Istituto di Clinica Medica and. Clinica Chinirgica and Centro CNR Fisiopatologia Shock 
Umversita Cattolica S Cuore, Rome, Italy, gmingrone@mi.iimcatt.it 

OBJECTIVE: To examine the muscular uncoupling protein expression 2 (UCP2) and 
UCP3 gene expression in morbid obese subjects before and after bariatric surgery [bilio- 
pancreatic diversion (BPD)], RESEARCH METHODS AND PROCEDURES- Eleven 
obese subjects (BMI = 49 +/- 2 kg/m(2)) were studied before BPD and 24 montiis after 
BPD. Skeletal muscle UCP2 and UCP3 mRNA was measured using reveree 
franscriptase-competitive polymerase chain reaction and UCP3 protein by Western 
blotting. Intramyocytic triglycerides were quantified by high-performance liquid 
chromatography Twenty-four-hour energy expenditure and respiratory quotient (RQ) 
were measured in a respiratory chamber. RESULTS: Aftw BPD, the av^age wdght loss 
was approximately 38%. Nonprotein RQ was increased in the postobese subjects (0 73 
+/- 0.00 vs. 0.83 +/- 0.02, p < 0.001). The intramyocytic triglyceride level dropped (3.66 

11^; } ^'^^ ^^^^ P ^ O-OOO*) aft^r BPD. Expression of 

UCP2 and UCP3 mRNA was significantly reduced (fi-om 35.9 +/- 6.1% to 18 6 +/- 4 5% 
of cyclophilm, p = 0.02; fix>m 60.2 +/- 14.0% to 33.4 +/- 8.5%, p = 0.03; respectively). 
UCP3 protein contmt was also significantly reduced (272.19 +/- 84.13 vs. 175.78 +/- 
60.3 1, AU, p = 0.04). A multiple regression analysis (R(2) = 0.90) showed that IMTG 
levels (p = 0.007) represented the most powerfijl independent variable for predicting 
UCP3 variation. DISCUSSION: The strong correlation of UCP expression and decrease 
in IMTG levels suggests that triglyceride content plays an even more important role in 
the regulation of UCP gene expression than the circulating levels of free fatty acids or the 
adiieved degree of weight loss. 
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Modttlatioii of gap junction mediated intercellular communication in TM3 
Leydig cells. 

Goideaberg RC. Fortes FS. Cristancho JM. Morales MM. F^and CR. Varanda WA. 
Campos deCarvaiho AC 

Institute of Biophysics Carlos Chagas Filho, UFRJ, Brazil, 

Long-term modulation of intercellular communication via gap junctions was investigated 
in TM3 Leydig cells, under low and high confluence states, and upon treatment of the 
cells for different times with activators of protein kinase A (PKA) and protein kinase C 
(PKC). Cells in low confluence w«re readily coupled, as determined by transfer of the 
dye Lucifer Yellow; on reaching confluence, the cells uncoupled. Western blots and RT- 
PCR revealed that connexin 43 (Cx43) was abundantly expressed in TM3 Leydig cells 
and its expression was decreased after the cells achieved confluence. Stimulation of PKA 
or PKC induced a decrease in cell-cell communication. Statirosporin, an inhibitor of 
protein kinases, inweased coupling and was able to prevent and reverse the uncoupling 
actions of dibutyryl cAMP and 12-0-tetradecanoyl-phorboM3-acetate (TPA). Under 
modulation by confluence, Cx43 was localized to the appositional membranes when cells 
were coupled and was mainly in flie cytoplasm when ttiey were uncoupled. In addition, 
cAMP and TPA reduced the surface membrane labeling for Cx43, whereas staurosporin 
moreased it These data show a strong correlation between functional coupling and Ihe 
membrane distribution of Cx43, implying that this connexin has an important role in 
intercellular communication between TM3 cells. Furlhennore, increased testosterone 
sea-etion in response to luteinizing hormone was accompanied by a decrease in 
mtercellttlar communication, suggesting that gap junction mediated coupling may be a 
modulator of hoimone secretion in TM3 cells. 
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Urokinase-mediated posttranscriptional regulation of arokinase-receptor 
expression in non small cell lung carcinoma. 

MpmtoQti R Mattiello A. Mandnt A. Tay Haiateia p, r^p^^ mr q i^^p p 

btitato di Endocrinologia ed Oncologia Sperimentale, Considio Nazionale delle 
Ricordte, Naples, Italy. 

The urokinase-type plasminogen activator (uPA) and its cellular receptor (uPAR) are 
involved m the proteolytic cascade required for tumor cell dissemination and metastasis 
and are highly expressed in many human tumors. We have recently reported that uPA ' 
mdq>endently of its enzymatic activity, is able to increase the expression of its own ' 
receptor in uPAR-transfected kidney cells at a posttranscriptional level. In fact, uPA 
upon binding uPAR, modulates the activity and/or the level of a mRNA-stabilizing fector 
that bmds the coding region of uPAR-mRNA. We now investigate the relevance of uPA- 
mediated posttranscriptional regulation of uPAR expression in non small cell lung 
carcjnoma (NSCLC), in which the up-regulation of uPAR expression is a prognostic 
""airT,^,'^""^ ^""^ ^ ^ increase uPAR expression, both at protein and 
mRNA levels, in primary cell cultures obtained from tumor and adjacent normal lung 
ti^ues of patients affected by NSCLC. thus suggesting that the enzyme can exert its 
eaect in lung cells. We investigated die relationship among the levels of uPA, uPAR and 
id»AR-mRNA binding protein(s) in NSCLC. Lung tissue analysis of 35 NSCLC patients 
shows an mcrease of both uPA and uPAR in tumor tissues, as compared to adiacoit 
norma tissues in 27 patients (77%); 19 of these 27 patients also show a parallel increase 
ot me level and/or binding activity of a cellular protein capable of binding the coding 
region of uPAR-mRNA. Therefore, in tumor tissues, a shx)ng correlation is observed 
among fliese 3 parameters, uPA, uPAR and the level and/or the activity of a uPAR- 
mRNA binding protein. We then suggest that uPA regulates uPAR expression in NSCLC 
at a posttranscriptional level by increasing uPAR-stability through a cellular fector that 
bmds the coding region of uPAR-mRNA. Copyright 2003 Wiley-Liss, hic. 
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Retinal preconditioning and the induction of lieat-shoclc protein 27. 
Li Y. Roth S. Laser M, Ma JX> Crosson CE . 

Department of Ophthalmology, Medical University of South Carolina, Charleston, South 
Carolina 29425, USA. 

PURPOSE: Brief periods of ischemia have been shown to protect the retina from 
potentially damaging periods of ischemia. This phenomenon has been termed ischemic 
preconditioning or ischemic tolerance. In the present study the cellular changes in levels 
of heat shock protein (Hsp)27, -70, and -90 mRNA and expression of Hsp in the rat retina 
associated with ischemic preconditioning were evaluated. METHODS: Unilateral retinal 
ischemia was created in Long-Evans and Sprague-Dawley rats for 5 minutes. Rats were 
then left for 1 hour to 7 days, to allow the retina to reperfUse. Retinas were dissected, the 
mRNA and protein isolated, and Northern and Western blot analyses conducted to detect 
changes in expression of Hsp27, -70, and -90. Immunohistochemical studies were used to 
identijEy retinal regions v4iere Hsp changes occurred. Selected animals were subjected to 
a second ischemic event, 60 minutes in duration, to correlate the changes in expression of 
Hsp with functional protection of the retina from ischemic injury. RESULTS: In control 
and sham-treated animals retinal Hsp27, -70, and -90 mRNAs were detectable. Five 
hours after retinal preconditioning, levels of Hsp27 mRNA were elevated above control 
levels, and 24 hours later, mRNA levels increased 200% over basal levels. Hsp27 
expression remained elevated for up to 72 hoiurs and then began to return to control 
levels, Hsp27 protein levels were increased by 200% over basal levels 24 hours after 
retinal preconditioning, remained at this level for 72 hours, and then returned to control 
levels. In contrast, no consistent change in Hsp70 or -90 mRNA or protein levels was 
observed during the course of the study. Immunohistochemical studies demonstrated that 
the increase in expression of Hsp27 was localized to neuronal and non-*neuronal cells in 
the irmer layers of the retina. Electroretinography studies demonstrated a strong 
correlation between the protection of retinal fimction from ischemic injury and the 
expression of Hsp27. CONCLUSIONS: These results provide evidence that the induction 
of Hsp27 is a gene-specific event associated with ischemic preconditioning in the retina. 
This increase in expression of Hsp27 occurs in both neuronal and non-neuronal letinal 
cells, and appears to be one component of the neuroprotective events induced by 
ischemic preconditioning in the retina. 
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The role of the epidermal growth factor receptor in sustahiing neutrophjl 
inflammatioii in severe astlima. 

HamlitPn LM. Torres-Lozano C Pttddlcombe SM. Richter A. Kimhpr I , Deflrman 
BJ. YoigtB. Aalbers R. Holeate ST. Diukanovic R. Wflson SJ. Davicg DE 

Division of Infection, Inflammation & Rq)air, School of Medicine, Univemty of 
Southan^ton, UK. 

BACKGROUND: The extent of epithelial injury in asthma is reflected by expression of 
the epidermal growth factor receptor (EGFR), which is increased in proportion to disease 
severity and is corticosteroid reftactory. Althou^ the EGFR is involved in epithelial 
growfli and dififeroitiation, it is unknown whether it also contributes to the inflammatory 
response in asthma. OBJECTIVES: Because severe asthma is diaracteiized by 
neutrophilic inflammation, we investigated the relationship betweai EGFR activation and 
production of IL-8 and macrophage inhibitory protein-1 alpha ^IP-1 alpha) using in 
vitro culture models and examined the association between qnthelial ^pression of IL-8 
and EGFR in bronchial biopsies from asthmatic subjects. METHODS: H292 or primary 
bronchial epitheUal ceUs were exposed to EGF or H202 to achieve ligand-dependent and 
hgand-independent EGFR activation; IL-8 mRNA was measured by real-time PGR and 
IL-8 and MIP-1 alpha protein measured by enzyme-linked immunosoibent assay 
(ELISA). Epithelial IL-8 and EGFR expression in bronchial biopsies fiom asthmatic 
subjects was examined by immunohistochemistry and quantified by image analysis 
RESULTS: Using H292.cells, EGF and H202 increased IL-8 gene expression and 
release and this was completely suppressed by the EGFR-selective tyrosine kinase 
inhibitor, AG1478, but only partially by dexamethasone. MlP-lalpha release was not 
stimulated by EGF, whereas H202 caused a 1 .8-fold increase and this was insensitive to 
AG1478. EGF also significantly stimulated IL-8 release fixim asthmatic or normal 
primary q>ithelial cell cultures established from bronchial brushings. In bronchial 
biopsies, epitheUal IL-8, MlP-lalpha, EGFR and submucosal neutrophils were all 
significantly increased in severe compared to mild disease and there was a strong 
correlation between EGFR and IL-8 expression (r = 0.70, P < 0.001). CONCLUSIONS: 

These results suggest that in severe asthma, epithelial damage has the potential to 
contribute to neutrophilic inflammation through enhanced production of IL-8 via EGFR- 
depmd&at mechanisms. 
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Specific inhibition of AQPl water channels in isolated rat intrahepatic bUe 
duct units by small niterfering RNAs. 

SDHnter PI.. Masvuk AL LaRusso NF. 

Cente- for Basic Research in Digestive Diseases, Division of Gastroenterology and 
Hepatology, Mayo Medical School, Clinic, and Foundation, Rodiester, Minnesota 55905, 



Cholangjocytes express water channels (i.e. aquaporins (AQPs)), proteins that are 
increasingly recognized as important in water transport by biliary q)ithelia. However, 
direct fimctional studies demonstrating AQP-mediated water transport in cholangiocytes 
are limited, in part because of flie lack of specific AQP inhibitors. To address this issue, 
we designed, synthesized, and utilized small interfering RNAs (siRNAs) selective for 
AQPl and investigated their effectiveness in altering AQPl -mediated water transport in 
intrahepatic bile duct units (IBDUs) isolated from lat liver. Twenty-four hours after 
transfection of IBDUs with siRNAs targeting two different regions of the AQPl 
transcript, both AQPl mRNA and protean exjaession w«e inhil>ited by 76.6-92.0 and 
57.9-79.4%, respectively. siRNAs containing the same percent of base pau^ as tfie 
AQPl-siRNAs but in random sequence (i.e. scrambled siRNAs) had no effect 
Suppression of AQPl expression in cholangiocytes resulted in a decrease in water 
transport by IBDUs in response to both an inward osmotic gradient (200 mosm) or a 
seoietory agonist (forskolin), the osmotic water permeability coefficirait (P(f)) decreasing 
up to 58.8% and net water secretion (J(v)) decreasing up to 87%. A strong correlation 
betwewi AQPl protein expression and watw transport in fflDUs transfected with AQPl- 
siRNAs was consistent with the decrease in water transport by IBDUs resulting from 
AQPl gene silencing by AQPl-siRNAs. This study is the first to demonstrate the 
feasibility of utilizing siRNAs to spedfically reduce the expression of AQPs in epithelial 
cells and provides direct evidence of the contribution of AQPl to water transport by 
biliary epithelia. 
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diSflM,™ rf*^ CK20 gene expression is not an established marker for the 
dMMflMtion of tnmmirs and the detection of disseminated cancer cells in colonial 
cancer^ecently, real-time reverse transcriptase poljnMrase chain reaO^L^T^™ l 

expression was detected by immunohistochemistiy (IHC) in 60/63 ras^^?^ u 
conventional RT-PCR in 58/60 (96.7%) and by qnanSaUve RT Pci ™f ST" 

cases, «» case yielding v«id,le «s„lts. D^STL, 

issxt^ri^aii&rs^s^g^rp^^ 

quaimtative RT-PCR in molecular pathology. Copyright 2002 John Wiley & Sons, Ltd. 
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Effect of duration of fixation on quantitative reverse ti-anscription 
polymerase chain reaction analyses. 

ftSSt^J *^^f ^ *^ expression in tumor tissues and coixelate 

Aese findings with c imcal outcome. Because there are few tissue banks containing 
«^ough frozen material suitable for large-scale genetic analyses, methods to Sand 
^tify messenger RNA (mRNA) from fomialin-fixed, paraffin-embedded tissue 
are needed. Recovery of RNA from routinely processed biopsies and 

StSL«L P^y^f^ "^"^^^^ ^ '^P^rted; however, the 
effects of foimalm fixation have not been well studied. We used a protemase K-salt 

^ f^. f ^"^r^? ^'^'^^^^ 24, 48, and 72 hours and for 1 week m nonnauS^d 
^Jhehal dy^lasia (3). and oral squamous ceH carcinoma (4) spedme^ Sg 9 
and 36 fomialm-fixed samples. We also compared mRNA and protein expr3 1^ 
using mimunohistochemistry for epidemial growth factor recepL (EGF^ 1^S?x 

r^S^^rTT'.^^-V P'^' ^^'^^^ g-vnh factor (TOn 15 

randomly selected and routinely processed oral carcinomas. We were able to extoS 

Il'J^T^"^^ "^""^^ transcription (RT) from all fresh (9/9) and 
f P. ^^ 'P"'"^"'^' ^^Sfhs of time and from all (15/15) 

fi^^n fAllJ^tJ^^^^^^ formal n ^ 

tixation (>48 h) had a dehimental effect on quantitative RT polymerase chain reaction 
r^ts that was most marked for MMP-1 and VEGF but less e^Tent for p^T^^ 

E^ril' h^t ^ '''' overexpiessed in only one case, but protein levels were 
elevated m ail but one tumor, consistent wifli the estabUshed translation^ regulation of 
SJSf/r"**' ^^r*'* can be reliably isolated from formalin-fix^, paraffin- 
embedded tissue sections and can produce reliable quantitative RT-PCR data However 
results for some markers are adversely affected by prolonged formalin fixTontimr ' 

PMID: 12218216 [PubMed - indexed for MEDLINE] 



^^%M»S?2^^y'35(5):1063-71. Related Articles. Links 



^IftterSdency 



The p21<Cipl) protein, a cyclin inhibitor, regulates the levels and the 
intraceUuIar localization of CDC25A m mice regenerating livers. 

^^■u^n^"^'^'^^'''^'''^*^"^ po»*^|or. r.,,..^^ v^mom n "nn m 

Ageil N. Bachs O. 

Departmait of Cell Biology and Pathology, Faculty of Medicine, Institut d'Investigacions 
Biomediques August Pi Simyer (IDIBAPS), University of Barcelona, Barcelona, Spain. 

LivCT cells from p21(apl-/-) mice subjected to partial hepatectoray (PH) progress into 
DNA synthesis faster than those from wild-type mice. These cells also show a premature 
mduction of cyclm E/cyclin-dependent kinase (CDK) 2 activity. We studied the 
mechanisms whereby cells lacking p21(Cipl) showed a premature induction of this 
activity mweas the levels of CDK2. cyclin E, and p27(Kipl) were similar in both wild- 
type and p2I(Cipl-/-) mice, those of the activator CDC25A were much higher in 
^olS-'^l'^"^ quiescent and regenerating livers than in wild-type animals. Moreover, 
p21(Cipl-/-) cells also showed a premature translocation of CDC25A from cytoplasm 

!^^^- ^^^P"" expression of p21(apl) mto mice embryo fibroblasts from 
p21(CipI-/-) mice decreased the levels of CDC25A and delayed its nuclear translocation 
The levels of CDC25A messenger RNA in p21(apl-/.) cells were higher than in wild- 
pTJe cells suggesting that this increase mi^t be responsible, at least in part, for the high 

aA- ? P"**®"* ^ ""i^s. *e results reported here mdicate that 

p21(Cipl) regulates the levels and the mtracellular localization of CDC25A We also 
found a good correlation between CDC25A nuclear translocation and cyclin E/CDK2 
activation, hi conclusion, premature tianslocation of CDC25A to the nucleus might be 
mvolved m ttie advanced mduction of cyclin E/CDK2 activity and DNA repHcation in 
cells from animals lacking p21(Cipl). 
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Matriliii-3 in human articular cartilage: increased expression in 
osteoarthritis. 



PgUig O. Weseioh G. Klatt AR. Wagener R. Swoboda B . 

Division of Orthopaedic Rheumatology, Department of OrUiopaedics, Univ^ity of 
Erlangen-Nuremberg, Rathsberger Str, 57, D-91054 Erlangen, Germany. 
oliYOT.pullig@med.uni-erlangen.de 

OBJECTIVE: Matrilin-3 is a member of the recently described matrilin family of 
extracellular matrix proteins containing von Willebrand factor A-like domains. The 
matrilin-3 subunit can form homo-tetramers as well as hetero-oligomers togettier with 
subunits of matrilin-1 (cartilage matrix protein). It has a restricted tissue distribution and 
IS strongly expressed in growing skeletal tissues. Detailed information on expression and 
distribution of extracellular matrix proteins is important to understand cartilage function 
in health and in disease like osteoarthritis (OA). METHODS: Normal and osteoarthritic 
cartilage were systematically analysed for matrilin-3 expiession, using 
immunohistochemistry. Western blot analysis, in sihi hybridization, and quantitative 
PCR. RESULTS: Our results indicate that n:iatrilin-3 is a mandatory comqponent of 
mature articular cartilage with its expression being lestiicted to chondrocytes from tiie 
tangential zone and the upper middle cartilage zone. Osteoarthritic cartilage samples witii 
only inoderate morphological osteoarthritic degenerations have elevated levels of 
matriliii-3 mRNA. In parallel, we found an increased deposition of matrilin-3 piotem in 
the cartilage matrix. Matrilin-3 stainmg was diffusely distributed in the cartilage matrix, 
witii no cellular staining being detectable. In cartilage samples witii minor osteoarthritic 
lesions, matiilin-3 deposition was restricted to the middle zone and to tiie uppo- deep 
zone. A stirong correlation was found betweai wihanced matrilin-3 gene and protein 
expression and the extent of tissue damage. Sections with severe osteoarthritic 
degen«ation showed flxe highest amount of matiilin-3 mRNA, stiong signals in in sitii 
hybridization, and prominent protein deposition in tiie middle and deep cartilage zone. 
CONCLUSION: We conclude that matrilin-3 is an integral component of human articular 
cartilage matiix and tiiat tiie enhanced expression of matrilin-3 in OA may be a cellular 
response to tiie modified microenvironment in tiie disease. Copyright 2002 OsteoArthritis 
Research Society Intranational. 
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UVA irradiation-induced activation of activator protein-l is correlated 
witli induced expression of AP-l family members in tlie liuman 
lieratinocyte cell line HaCaT. 

SflversAL BnwH..^ryr 

T^SnluS/^'"' ^"^""^ ^"^"^ University of Arizona. 

To deteimine whether the transcription factor activator protein-l (AP-1) could be 
modulated by ultraviolet A (UVA) exposure, we examined AP-I DNA-binding activity 
itl Sr^^T If"" ^^^.^'iP^^^ to UVA in the human immortalized keratinocyte cell 
i o f^'^ transactivation was observed with 250 kJ/m2 UVA between 

3 and 4 h after irradiation. DNA binding of AP-1 to the target 12-0- 
tetradecanoylphorbol-1 3-acetate response element sequence was maximally induced 1-3 
r«5 f .^x; transcription and translation contributed to the UVA- 

SmT^- T ^N^>"^^fS- ^Pos implicated as a primary component of the AP-1 
iinl, n l^.r^^i?'- ««»Pon«its of the complex included Fra-2. c-Jun, JunB 
and JimD. UVA iiradiation induced protein expression of c-Pos. o-Jun, Fra-1 and Fra-2 
Phosphoiylated fomis of these induced proteins were determined at specific time points' 
A strong correlation existed between UVA-induced AP-1 activity and accumulation of c 
Fos. c-Jun and Fra-1 proteins. UVA irradiation also induced c-fos and c-jun mlWA 
expression and transcriptional activation of the c-fos gene promoter. These results 
d^onstrate that UVA irradiation activates AP-1 and that c-fos inducrion may play a 
mtical role m the response of these human keratinocytes to UVA irradiation. 

PMID: 1 1950097 [PubMed - indexed for MEDLINE] 
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signaling proteins are differentially expressed in 
Thl and Th2 cells: impHcations for Th ceD lineage commitment and 
mamtenance. 

IgBaaga£E. YilCR. Zhang M M«l,^ Piu Kim S J t 

Laboratory of Immunology, National Eye Institute, National Institutes of Health 
Bethesda, MD 20892, USA. emeka@helixjiih.gov 

Positive regulatory factors induced by IL.12/STAT4 and HM/STAT6 signaling during T 

nSe ?i^wi. 71^'^^'' ^I'^l antagonistic signaling pathways are under 
negative feedback regulation by a multimember family of intracellular piotdns calH 

si^ressor of cytokine signaling (SOCS). However, it is not kno^^^ 
wf:S ZTcSS modulateTl.imi2 lineage commiLeSttd mrtenance. 
S^ra^d ^nrli? ?^a""^ ^ constitutively express low levels of SOCSl . 
SOCS2, and S0CS3 mRNAs. Hiese mRNAs and their proteins increase sienificantlv in 
ncy o Wd Th ceUs after activation by TCR signalin^^ We further showS ^ 

T^^T^ transcnpts and proteins. SOCSl expression is 5-foId Wgher in Thl 

flian m Tb2 cells, whereas Th2 cells contain 23.fold high^ levels of S0CS3 wfr. 
demonstrate that IL-12-induced STAT4 activation is iiSwtX^^s LT^t^, 

exclusive use ot STAT4 and STAT6 signaling patiiways by differentiated Th cells mav 

bS^ /f'l"'^^" ^.""^ respectively. Given the strong corre Jon 

*«P^«i<>« differentiation into &e Thl or^ 
ph^otype SOCSl and S0CS3 proteins are thereft>re Th lineage marker. Z ^^rve 
as therapeutic targets for immune modulation therapy. i^^ra inai can serve 
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Characterization of cyclin D2 expression in human endometrium. 

SMB. YsmM, LseE. JtongS, jSkme S. Ktoi J. Yoon BK. Lee JH . 

Departmeat of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan 
Umvetsity Sdiool of Medicine, Seoul, South Korea, dschoi@8mc.samsung.co.kr 

OBJECTIVE: This study was undertaken to investigate cyclin D2 mRNA and protein 
expression in human endometrium during the menstrual cycle. METHODS: Endometrial 
samples were obtained from 15 premenopausal nonpregnant women who had 
hysterectomies for benign gynecologic reasons. They were divided into the following five 
groups according to histologic dating: early proliferative (n = 3), mid to late proliferative 
(n - 3), early secretory (n = 3), mid secretory (n = 3), and late secretory (n = 3). Cyclin 
D2 mRNA and protein expression were analyzed using reverse transcriptase-polymerase 
diam reaction, Westwn blotting, and immunohistodieanaistry. RESULTS: Cyclin D2 
mRNA and protem were expressed in human endometrial tissue throughout the menstrual 
(^cle. Cyclin D2 mRNA and protein expression of proliferative phase endometrium were 
significantly higher than those of secretory phase endometrium (P <.05). Tlie staining 
mtensity of cyclin D2 m proliferative phase endometrium was higher than that in 
secretory phase (P <.05). Cydin D2 mRNA level showed good coitelation with cyclm 
D2 protem level (R = 0.579. P <.03), and cyclin D2 protein also showed good correlation 
with immunohistochemical staining intaisity (R = 0.562, P <.03). CONCLUSION: 
Cyclin D2 was expressed in human endometrium throughout the menstrual cycle Cyclin 
D2 mRNA and protein were expressed at high levels in proliferative phase endometrium 
especially m the early proliferative phase, and then decreased in the secretory phase. ' 

PMID: 1 1 839508 [PubMed - indexed for MEDLINE] 
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Augmented expression of neuronal nitric oxide synthase in tlie atria 
parasympatheticaUy decreases lieart rate during acute myocardial 
mfarction in rats. 

yakimoto Y, Ao y^ma T Tanaica K. Kevamurii W Yni Y Sasavam^ s 

Department of Cardiovascular Medicine. Graduate School of Medicine Kyoto 
University, Kyoto, Japan. ^ 

BACKGROUND: Nitric oxide (NO) synthesized within sinoatrial cells recently has been 
Shown to participate in the autonomic control of heart rate. We hypothesized that NO in 
me neuronal cells in the heart was increased and parasympatheticaUy regulated heart rate 
after myocardial mfarction (MI). METHODS AND RESULTS: We examined heart rate 
and neuronal NO synthase (nNOS) expression and activities in the atria of rats 
^n^J- \ ' ^ \^ ^ ^'^'^ ^ 22 for each gioup). Both the mRNA levels 

^ ^ determmed by competitive reverse transcriptase-polymerase chain 

reaction and the protein levds determined by Western blotting were significantly 
mcre^ed compared with controls 1, 3, and 7 days after MI. nNOS activity in the atria 1 
day after inferction was also increased in MI rats. nNOS immunoreactivity was obswved 
m nerve fibers in the atria. After infiision of a specific inhibitor of nNOS and iNOS l-f2- 
tafluormethylphenyl) imidazole (TRIM) (50 mg/kg IV), heart rate was significantly 
^ 'T^^u"" ^V^*" <^^V^^ with controls 1, 3. and 7 days after ML The 
2? t'^-T^Jr''!;^'*^' ^^^^ "'^e S^>' significantly affect the heart rate 
m rate wifli M. The effect of TRIM was abolished by pretreatment with L-arginine (25 
mg^g IV) or by parasympathetic blockade with atropme but not by propranolol There 
was a sta,ng correlation (r=0.837, P<0.0001) between the nNOS protein expression and 
heart rate change after TRIM infiision. CONCLUSIONS: TTiese results indicate that 
mCTeasal nNOS parasympatheticaUy decreased heart rate via the production of NO in 
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Expression of membrane-type matrix metalloproteinases 4, 5, and 6 in 
mouse corneas infected with P. aeruginosa. 

BaaaZ. l^jterRl Atougi S. Berlt RS. 

Department of Immunology and Microbiology, Wayne State University School of 
Medicine, 540 E. Canfield, Detroit. MI 48201, USA, 

PURPOSE: To investigate the expression and regulation of membrane-type matrix 
metaUoproteinases (MT-MMPs) 4, 5, and 6 in the mouse corneas infected with 
Pseudomonas aeruginosa. METHODS: C57BL/6J mice were intracomeally infected with 
P. aeruginosa. The expression of MT4-, MT5-, and MT6-MMP was detected at both the 
mRNA and protein levels by RT-PCR and immunoblot analysis. Immunohistochemical 
staining was performed to localize the expression of MT4- and MT5-MMP in the mouse 
corneas. RESULTS: Expression of MT4- and MT5-MMP was detected in the normal 
(uninfected) cornea by RTPCR and immunoblot analysis. When infected with P. 
aerugmosa, the corneas showed significlnt induction of each MT-MMP, Localization of 
MT4- and MT5-MMP revealed that the expression of MT5-MMP was restricted to the 
epithelial tissue in the normal cornea, whereas the induced expression of MT4. and MT5- 
MMP was predominantly in the substantia propria, which contained most of the 
mfiltrating cells. MT6-MMP expression was not detected in the uninfected cornea but 
was upregulated m the'infected corneas. CONCLUSIONS: Expression of MT4-, MT5-, 
and MT6-MMP was mduced m corneas infected with P. aeruginosa. 
Immunohistochemistry showed predominant immunoreactivity of MT4- and MT5-MMP 
in the substantia propria. Previous histologic studies have revealed different patterns of 
inflammatory cell infiltration with an increased number of polymorphonuclear 
neutrophils (PMNs) during the early stage of inflammation and increased macrophages 
during the late stage. These results mdicate a good correlation between the 
overexpression of the MT-MMPs in the infected corneas and the inflammatory response- 
that is, leukocyte infiltration-indicating that inflammatory cells such as macrophages and 
PMNs may play a role in the upregulation of MT-MMPs during corneal infection, which 
in turn can cause the destruction of comeal tissue. 
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DNA hypermethylatioii is a mechanism for loss of expression of the HLA 
class I genes m human esophageal squamous ceU carchiomas. 



meX Yang G. Som> Y . Zhao X. So a 1A^^ ,]r, Wanir LP V«np rfi 

N^Ti^Z^Tir? ^r^^\College of Pharmacy. Rutgers-The State University of 
New Jersey, 164 Frelinghuysen Road, Piscataway, NJ 08854-8020, USA. 

ITie ftree human l«ikocyte antigen (HLA) class I antigens. HLA-A, HLA-B and HLA-C 
play important roles m the elimination of transformed ceUs by cytotoxic T cells. Frequent' 

^^Jr r''?^""'^ ^''f post-transcriptional regulation have been proposed and 
^ted but the molecular mechanisms for transcriptional regulation are not clear We show 
by mununohistochemistry that the HLA class I antigens are absent in 26 of 29 (89%) 

S!! w'^xt!'"^^^^^ carcinomas (ESCQ. Eleven of Ae 26 BSCC 

sampl^^lost mRNA expression for at least one of the HLA genes, as shown by RT-PCR 

?^^fZ ^^rennethylation, homozygous deletion, microsatelUte instabUity (MSI) and 
loss of hetero^gosity (LOH). DNA from normal epittielial tissues had no dSectable 
meftylation of the CpG islands of any of these gene loci. ITiirteen of 29 ESCC samples 

^^^12 !^.'"®*^^^*'°" ""^"^^ ^'^ «f *e *ree HLA loci and six samples (21%) 

HLA-B gene locus was most frS^S^ ^ 
mediylated 38o/„). HLA-B mRNA expression in an ESCC cell line. whereHLX-B was 

5^!;^^^** u"""^ ^'^ti^^t^l ^eatoent with 5-aza-2'. 

deoxycytidine. Homozygous deletion of these three gene lod was not observed 

D?I?(S nr^« n^co^^^ and ^BI were observed for the micn,satelUte markers 
■ SSo^f T OH ^i^^S^ 6^6, close to the HLA-A, -B and -C loci, although a 

/'l?'''^^ * "^^y ^"^"^ (represented by the markers D6S1051 
and D6S1560) where flie tumor suppressor gene p21(Wafl) resides. A strong coirelation 
C^Zr^J I'TTr ^^otiva^on was observed in the ESCC sl^es 

Our resulte indicate that HLA class I gene expression was frequentty down-regulat^S in 

re«ol IS m ^r^^^ ^'"""^ hypermethylation of the premoter 

regions of the HLA-A, -B and -C genes is a major mechanism of transcriptional 
inactivation. ^ 
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BMI-1 gene amplificatioii and overexpression in hematological 
malignancies occur mainly in mantle cell lymphomas. 

Bea^ TortF. PjnyoLM. Pyig X. Hernandez L. Hernandia S. Femandta PI. van 
Lohnizen M. Colomer Campo E . 

The Hematopathology Section, Laboratory of Anatomic Pathology, Hospital Clinic, 
Institut d'Investigacions Biomediques August Pi i Sunyer (IDmAPS), University of 
Barcelona, Spain. 

The BMI-1 gene is a putative oncogene belonging to the Polycomb group family that 
cooperates with c-myc in the generation of mouse lymphomas and seems to participate in 
cell cycle regulation and senescence by acting as a transcriptional r^ressor of the 
INK4a/ARF locus. The BMI- 1 gene has been located on chromosome 10pl3, a region 
involved in chromosomal translocations in infant leukemias, and amplified in occasional 
non-Hodgkm's lymphomas (NHLs) and solid tumors. To determine the possible 
alterations of this gene in human malignancies, we have examined 160 
lymphoproHferative disorders, 13 myeloid leukemias, and 89 carcinomas by Southern 
blot analysis and detected BMI-1 gene amplification (3- to 7-fold) in 4 of 36 (1 1%) 
mantle cell lymphomas (MCLs) with no alterations in the INK4a/ARF locus. BMI-1 and 
pl6INK4a mRNA and protein expression were also studied by real-time quantitative 
reverse transcription-PCR and Western blot, respectively, in a subset of NHLs. BMI-1 
exjwession was significantly higher in chronic lymphocytic Iwikeniia and MCL than in 
follicular lymphoma and large B cell lymphoma. The four tumors with goie 
amplification showed significantly hi^er mRNA levels than other MCLs and NHLs with 
the BMI-1 gene in germline configuration. Five additional MCLs also showed very high 
mRNA levels without gene amplification. A good correlation between BMI-1 mRNA 
levels and protein expression was observed in all types of lymphomas. No relationship 
was detected between BMI-1 and pl6INK4a mRNA levels. These findings suggest that 
BMI-1 gene alterations in human neoplasms are uncommon, but they may contribute to 
(he pathogenesis in a subset of malignant lymphomas, particularly of mantle cell type, 
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'S'^^T^ "^JJ*^ Departmeat of Molecular 

Haematology and Therapy, 1515 Holcombe Boulevani, Houston, TX 77030, Usl 

We present the results of a novel method developed for evaluation of in situ 
amplification a molecular genetic method at the cellular level. Reverse transcriotion 

md^vidual cells fi-om patients with chronic myelogenous leukaemia (CML) Aft " 
hj^ndizing a fluo«)chn)me.labelled pwbe to the ^ll-bound RT-PCR jSct b" -abl 

^Tili ^V'T^ * correlation between expected and actual 

!f P^'-^^ge of m situ PCR-positive cells showed an 

excellent correlation with cytogenetic results (r = 0.94, P < 0.0001 ) interohase 

fr =r8TT< S mn'^f^^°" ^^"^ = ^ = '-^^^^ hypeZetaphase FISH 
^te,*^^; n^iS; J?^ l^Jf""'^^^^^^ '''^^'''^ "gh^'- >n ^««^dual CML cells after 
mterferon (IFN) treatment than in newly diagnosed patients (P = 0 004) and wa^ hi^^f 

mlate-stage CMLresistant to IFN therapy aSloweStinCMLbl^^^^^ 

of large numbers of cells confirmed the results. Thus, fluorescence in situ PGR provides a 
to CMt for monitoring tumour load and bcr-abl tr^^^^Z 
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Differeotial upregulation of ceUuIar adhesion molecules at the sites of 
oxidative stress in experimental acute pancreatitis. 

ft Pucroc K §sms&£L £asgider C. FeldmimH r. Rpze C . 

INSERM U 410, Universite Paris 7 Denis Diderot, 75870 Paris, France. 

^^"'T pancreatitis (AP)(2) is associated witii exaggerated 
l«ikDcyte adher^ioe and activation. Endothelial cellular adhesion molecul?(CAMs) can 
be mdumi by cytokines, but also direcUy by oxygen free radicals (OFRs), mediated by 
nuclear factor kappa-B (NF-kappa B). We investigated the behavior of inducSe CAMs 
m relation to pancreatic oxidative stress. Our novel modification of cerium capture 
histochenusfay (mchon of OFRs with cerium produces laser reflective Ce perfiydroxide 
Jr'^T? ??'^"''? with reflectance confocal laser scanning microscopy (CLSM) 
allows the tostologicd codemonstration of in vivo OFR production and iiSnunolabeled 
CAMS, or NF-kappa B. METHODS: Taurocholate AP was induced in rats; sham 

Sl.^ "^^^ ^'^^^ ^"^"^^ vivo reaction of 

cenum ^f^OFRS; animals were perfused with CeCl(3) solution at different time points 
(1.2, 8, 24 h) and ttien sacnficed. E-selectin, P-selectin, ICAM-1, VCAM, and NF-kappa 

P^^Iiri^tl Ce ' on frozen sections of cerium perfusT 

pancreata. IF and Ce peihydroxide reflectance were simultaneously detected by CLSM 
^iSS?" f "^^^^P^^^t^" °f «ame CAMs was quantified by competitive RT-PCr' 
^P.^^'^trol). RESULTS: Control pancreata showed negUgible «flecLe 
and mmimal CAM expression. Early (1, 2 h) AP samples were char^Sized by intoise 
heterogeneous acinar OFR production, strong P-sel Jin. and increasingly 
expression, with nuclear translocation of p65, histologically all colocalizing with the 
areas of acinar oxidative stress. Adherent polymorphonuclear leukocytes (PMNs) 

nSiS^rlLT "^''^ « P-««^«^^tin, bul 

persisting ICAM-1 expression, was paralleled by widespread adherence of PMNs 
producmg sinrprisingly large amounts of OFRs. VCAM and E-selectin showed a mild 
increase at 24 h CAM gene activation was in good correlation with the protein 
expression. CONCLUSIONS: The early acinar oxidative stress is colocalized with NF- 
kappa B acuvation, preferential P-selectin, and ICAM upregulation in tiiis AP model 
Subsequently, adherent, activated PMNs become the major source of OFRs therebv 
csontnbuting to tissue damage. Copyri|^it 2001 Academic Press. ' 
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Inmasing expression of tissue plasminogen activator and plasminogen 
activator mhibltor iype 2 in dog gingival tissues witii progressive 
mflammation. 

Mndberg P, jSnnby B. Lecander I Lane NP. Matsson L . 

Center for Oral Healtii Sciences, Malmo University, S-214 21 Malmo. Sweden 
pia.lmdberg@od.mah.se . 

Urokinase and tissue-type plasminogen activators (u-PA and t-PA) are serine proteases 
&a convert plasmmogen mto plasmin. which degrades matrix proteins and actiJatS^ 
meta loprotemases. The PAs axe balanced by specific inhibitors (PM-l and PAI-S 

tt^f^h ^^'-^ demonstrated in human gin^^^' 

tissues. The aim now was to mvestigate the production and localization of t-^A and PAI- 
i^rSv^r ^ well-defined periodontal conditions; clinically 

healfty gingiva^chiomc gingivitis and an initial stage of Ugature-induced loss of 
attachment. At the start of the experiment the gingiva showed dear signs of 
mflammatioa Clinically healthy gingiva were obtained after 21 days period of intense 

s^e R ^^f ^"^^""^ ligatures around the neck of 

^11 ^^^u Z^^."^^ ^ repK«enting the diflferent conditions and 
prepared for m situ hybndization and immunohistochemistry. In clinically healthv 
gin^va botii t~PA mRNA and antigen were expressed in a thin outer layer of the sulcular 

^C^rf- '-^'^ ^^^^ ^ «>^«^tive tissu^ C 

mRNA scaling and immunostaining for t~PA were stronger in dironic gmgivitis In 
? °f f ^?«n«nt. t-PA mRNA as well as antigen were found^ L sulodar 

ttt^ TV'"" *° 'r"^ ^ SingiviUs. Occasionally the connect 
issue was mvolved, especially in connection with vessels. PAI~2 mRNA was seen in a 
thm outer layer of the sulcular and junctional epithelia in clinically healthy gingiva, but 
no signals w^ seen in connective tissue. PAI-2 antigen was found primanTy in the 
outer layer of the sulcular and junctional epithelia. Some cells in the coraiecti ve tissue 
w^ stained. In gingivitis. PAI~2 signals were mainly found in the same locations, but 

r oJt'^t^ff^ thf""! "I^ "^r"""^" I^«nostaining was seen in 

me out«- half of the sulcular and junctional epitiielia as well as in tiie upper part of tiie 
connective tissue, close to Uie sulcular epithelium. In sites with loss of attachment, PAI- 
2 mRNA was found tiuoughout the sulcular and junctional epitiielia, as was flie ai^tieen 
which stained intensely. No PAI~2 mRNA was seen in comiLve tissul^ was 
found s^ered, especially near vessels. This shidy shows tfiat ttie expression of botii t~ 
P A and PAI-2 mcreases wifli experimental gingival inflammation in tiie dog. and 
turtheraiore. tiie two techniques demonstiate a stiong correlation between tiie 
topographical distiibution of the site of protein synfliesis and tiie tissue location of tiie 
Mitigens for both t-PA and PAI-2. The distribution correlates well with previoi 
findmgs m humans. ^ 
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Rapid quantitatioii of proinflammatory and cliemoattractant cytokine 
expression in smaU tissue samples and monocyte-derived dendritic ceUs: 
validation of a new real-time RT-PCR technology. 

Blaschke V, M^lK, Blascliire_S, Zjpprich S. N«.m^n» r 

The analysis of cytokine profiles plays a central part in the characterization of disease- 
rdated inflammatory pathways and the identification of functional properties of immune 
cdl subpopulations. Because tissue biopsy samples are too small to allow the detection of 

T^l^ 1- * ■ ^'^•^^^ i« often used to investigate 

the cytokine miheu m mflaramatory lesions. RT-PCR itselfis a qualitative method 
mdicating the presence or absence of specific transcripts. With the use of internal or 
ext«nal standards it may also serve as a quantitative method. The most widely accepted 
method IS quantitative competitive RT-PCR, based on internal shortened standards 

°°!'"f '*t*T«'/CRhas been introduced (Li^tCycler), which allows 
quantitation m less tti«i 30 mm. Here, we have tested its use for the analysis of cytokine 
gene expression m different experimental in vitro and ex vivo settings First we 
compared quantitative competitive RT-PCR with real-time RT-PCR in the quantitation of 
transcnption levels of the CD4(+) cell-specific chemoattractant Interleukin-16 during the 

f ^J^'^o^^^^ed <»«^<Wtic cells, and found a good correlation betwe4 
both methods. Second, differences in the amounts of IL-16 mRNA in synovial tissue 
frrai patiente with rheumatoid arthritis and osteoarthritis as assessed by real-time RT- 
PGR paralleled differences in the level of 11^16 protein in ttie synovial fluid. Finally we 
employed real-time RT-PCR to study the cutaneous expression of several cytokines 
dunng expenmental immunomodulatory flierapy of psoriasis by Interieukin-10 and 

r^Z!?T p?^ ^ "^^^^^ Phaimacogenomic monitoring. In'summary, 

r^-time RT-PCR is a sensitive and rapid tool for quantifying mRNA expression even 
with small quantities of tissue. The results obtained do not differ from those generated hv 
quantitative competitive RT-PCR. e"««i«iay 
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Up-regalation of mitochondrial peripheral benzodiazephie receptor 
expression by tumor necrosis factor alpha in testicular leydig cefls. 
Possible involvement in ceU survival. 

RgiLC. MaadHit C Naureils Q. Benahmed M. Lonisot P. Gasnier F . 

INSERM U. 189, Faculte de Medecine Lyon-Sud. BP12, 69921 cedex, OulUns, France. 

Porcine Leydig cells in primary cultures are resistant to tumor necrosis factor alpha 
OWalpha) cytotoxicity. Here we report that these cells can be rendered sensitive to 
TNFalpha killmg by treatment with the translation^ inhibitor cycloheximide, suggesting 
the existence of proteins that can suppress Ae death stimulus induced by the cytokine In 
search of these cytoprotective proteins, we focused on the constituents of the 
mitochondrial permeability transition pore (PT pore), whose opening has been shown to 
play a cntical role in the TNFalpha-mediated death pathway. We found that TNFalpha 
np-regulated mRNA and protein expression of the mitochondrial peripheral 
benzodiazepine receptor (PBR), an outer membrane-derived constituent of the pore A 
strong con-elation was established between the resistance of the cells to TNFalpha kiUins 
and tiie density of PBR-binding sites. Concomitantly, TNFalpha down-regulated Bcl-2 
ndWA and protem expression. As Bcl-2 has been shown to be an endogenous inhibitor 
of the PT pore, we hypothesize that the TNFalpha-induced up-regulation of PBR 
egression may compensate for the decrease in Bcl-2 levels to prevent the opening of the 



PMID: 1 1077046 [PubMed - indexed for MEDLINE] 



225: J Imnronol. 2000 Oct l:165r7V^Q«S-Qi Related Articles. Links 



FREE full tex) or ricle o! 
v/ww.iimuiunol.or^ 



Cyclooxygenase-2 expression in macrophages: modulation by protein 
kinase C-alplia. 

QkWK M. Pescoteam A. 

fastitut National de la Recherche Scientifique-Institut Armand-Frappier. Univereite du 
Qad>ec, Laval, Canada. 

Cyclooxygenase-2 (COX-2) is an inducible enzyme responsible for high levels of PG 
Induction dnnng inflammation and immune responses. Previous studies with 
phaimacological inhibitors suggested a role for protein kinase C (PKC) in PG production 
possibly by regulating COX-2 expression. In this study, we addressed the role of PKC- 
alpha m Ae modulation of COX-2 expression and PGE2 synthesis by the overexpressing 
f A wT.TV.?^?^*^''^.^^ ""^^ isoenzyme in the mouse macrophage cell line 
Vt^^ ^ mv^tigated the effect of various stimuli on COX-2 expression, namely 
- A *® intracellular parasite Leishmania donovani. Whereas LPS- 

mduced COX-2 mRNA and protein expression were down-regulated in DN PKC-alpha- 
ovCTexpressing clones. IFN-gamma-induced COX-l expression was op-i^Iated in DN 
I'KC-alpha-overexpressing clones with respect to nonnal RAW 264 7 cells 
Mwsurements of PGE2 levels revealed a strong correlation between PGE2 secretion and 
IFN-gamma-mduced COX-2 mRNA and protein levels in DN PKC-alpha-overexpressing 
?»o^' ^^^"^^^ ^"gg^t a role for PKC-alpha in tiie modulation of 

LPS- and IFN-gamma-induced COX-2 expression, as well as m IFN-gamma-induced 
rOcZ secretion. 
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Inhibin and activin production and subunit expression in human placental 
cells cultured in vitro. 

Bebteye F. Pamnfer S. Thomag K 

Departairat of Obstetrics and Gynecological Endocrinology, Universite Catholique de 
Louvain, 1200 Brussels, Belgium. ^ 

Inhibins and activins are dimeric proteins, with each subunit being one of three related 
protein subunits (alpha, betaA orbetaB). TTie mRNA levels of these subunits were 
studied quantitatively during in-vitro differentiation of human cytotrophoblast cells into 
syncytium, usmg Northern blot analysis and semi-quantitative reverse transcription- 
polj^erase diam reaction (RT-PCR) analysis. The corresponding protein concentrations 
we detennmed by specific enzyme-linked immunosorbent assays for inhibin A, B pro 
aiphaC and activm A in cellular protein extracts and culture medium (n = 5) 
hmminofluorescence studies showed syncytium formation after 48 h. The alpha subunit 
was piesent before plating and increased at 48 h (P<0.001) while the betaA subunit was 
weak before plating and increased at 24 h. The betaB subunit was not detected With 
respect to corresponding protein synthesis, inhibin A (alpha + betaA) had risen after 48 h 
m cdlular protem extract and after 72 h in culture medium, while activin A (betaA + 
betaB) was detected after 24 h, with no significant variations m culture medium. There 
was a good correlation between inhibin A and alpha subunit expression (r = 0 736 
P<0.001), as well as between activin A and betaA subunit expression (r = 0 755 ' 
P<0.001). TTiis study showed that mRNA expression paraUels protein synthesis of inhibin 
and activm m trophoblast cells, fahibin A synthesis appears to be dependent on alpha 
subunit mRNA expression, rather than on the betaA subunit which controls activin A 
synthesis. This study has also shown that isolated cytotrophoblast cells do not produce 
dimenc mhibm. However, during the transforaiation of cytotrophoblast cells into 
syncytium, betaA subunit mRNA expression may be an indicator of cefl aggregation 
while alpha subunit mRNA expression may be an indicator of cell fiision. 
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Basic fibroblast growth factor expression is increased in human renal 
fibrogenesis and may mediate autocrine fibroblast proliferation. 

Skml, imsSgM, Hc mmerlein B. Sattler B. Hammrf K B^i,.> y ft^i»^>^ 

BACKGROUND: titerstitial fibroblasts play a critical role in renal fibrogenesis, and 
autocrine prohfo-ahon of Aese cells may account for continuous matrix synthesis. Basic 
fibroblast growth factor (FGF-2) is mitogenic for most cells and exerts intracrine 
autocnne, and paracrine effects on epithelial and mesenchymal cells. The aims of the 
prwent studies were to localize and quantitate the expression of FGF-2 in normal and 
pattiologic hmnan kidneys and to study the in vitro effects of FGF-2 on proliferation 
dil^entiation, and matrix production of isolated cortical kidney fibroblasts. METHODS- 
fOF-2 proton expression was localized by immunofluoresence double labelings in 
normal and fibrotic human kidneys. Subsequently, interstitial FGF-2 labeling was 
determined semiquantitatively in 8 normal kidneys and 39 kidneys with variable degrees 
of intCTstitial fibrosis and was correlated with the moiphometrically deteimined 
intCTStitial wrtical volimie. In addition, FGF-2 expression was quantitated by immunoblot 
analysis m three normal and six fibrotic kidneys. FGF-2 mRNA was localized by in situ 
hybndizah<ms Seven primaiy cortical fibroblast lines were established, and expression of 
FGF-2 and FOF recq,tor-l (FGFR-l) were examined. Hie effects of FGF-2 on cell 
prohf^ation were determined by bromodeoxyuridine incorporation and cell counts, those 
on differentiation into myofibroblasts by staining for alpha-smooth muscle actin, aiid 
ttiose on mamx synthesis by enzyme-linked immunosorbem assay for collagen type I and 
fibronectin. Finally, proliferative activity in vivo was evaluated by expression of MIB-1 
(Ki-67 antigen). RESULTS: In nomial kidneys, FGF-2 expression w^ confin^ to 
glomerular, vascular, and a few tubular as well as interstitial fibroblast-like ceUs The 
expression of FGF.2 protein was increased in human kidneys, with tubulointerstitial 
scamng coirelatmg with the degree of interstitial fibrosis (r = 0.84 P < 0 01) 
Irnmunoblot analyses confirmed a sigra'ficant increase in FGF-2 protein expression in 
kidn^ witiunterstitial scarring. In situ hybridization studies demonstrated low-level 
d^echon of FGF-2 mRNA in nomial kidneys. However, FGF-2 mRNA expression was 
robustly up-regulated in mterstitial and tubular cells in end-stage kidneys, indicating that 

!ful ?L ' '"P*"?- ^^^'^ ""^^ « in these cells tiiat 
could be blocked specifically by a neutralizing FGF-2 antibody Interestingly, the 
addition of tfie neutializing antibody alone did reduce basal proliferation up to 31 5% In 
addition. FGF-2 mduced expression of alpha-smooth muscle actin up to 1.6-fold but no 
sigmficant effect was observed on the syntiiesis of collagen type I and fibronectin 
Fmally staimng for MIB-1 revealed a good correlation of interstitial FGF-2 positivity 



with interstitial and tubular proliferative activity (r = 0.71, P < 0.01 for interstitial 
proliferation, N = 30). CONCLUSIONS: Interstitial FGF.2 protein and mRNA 
expression correlate vidth interstitial scarring. FGF-2 is a stit)ng mitogen for cortical 
kidney fibroblasts and may promote autocrine fibroblast growth. Expression of FGF-2 
correlates wifli interstitial and tiibular proliferation in vivo. 
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Comlative tannunohistochemical and reverse transcriptase polymerase 
chsm reactioii analysis of somatostatin receptor type 2 in neuroendocrine 
tumors of tlie lung. 

ggBotttM, CrgceS, BteLL, ISSMoA Pecchi^ C Sciiindler M 

Dq>artment of Biomedical Sciences and Oncology, Univeraity of Turin, Italy. 

Somatostatin iweptors type 2 (sst2) have been frequentty detected in neuroendocrine 
tumors and bind somatostatin analogues, sudi as octreotide, with high affinity. Receptor 
autoradiography, specific mRNA detection and, more recently, antisst2 polyclonal 
antibodies ^ cuirently employed to reveal sst2. The aim of the present study was to 
investigate by three different techniques the presence of sst2 in a series of 26 
neuroendocrine tumoi^ of ^e lung in which fresh frozen tissue and paraffin sections were 
avMlable. It was possible, therefore, to compare, in individual cases, RNA analysis 
studied by reverse transcriptase polymerase chain reaction (RT-PCR) in situ 
hybndization (ISH), and immunohistochemistry. A series of 20 nonneuroendocrine lung 
carcinoma saiiq^^^^ as controls. RT-PCR was positive for sst2 in 22 of 26 
mcludmg 15 of 15 typical carcinoids, 5 of 6 atypical carcinoids, and 2 of 5 small-cell 
JSo/ wf ■ ? mRNA signal obtained by RT-PCR was strong m the majority 
(87 /.) of typical carcinoids and of variable intensity in atypical carcinoids and small-cell 
carcinomas. A weakly positive signal was observed in 5 of 20 control samples In 
mmiunohisto<*«nistry, two differwit antibodies (anti.sst2) were employed, including a 
monoclone antibody, generated in the Department of Palhology, University of TWn In 
me majonty of samples a good correlation between sst2 mRNA (as detected by RT-PCR) 
Md sst2 protem expression (as detected by immunohistochemistty) was observed 

S;'tTpT?A>'*^''^J ^«<> fi'^ immunostaining 

L 1 ^ ^I^^- Perfo™ed in selected samples paralleled the results obtained 
with the other techniques. A low sst2 expression was associated with high grade 
neuroendocrme tumors and with aggressive behavior. It is concluded that 1) 
neuroendocrine tumors of the lung express sst2, and there is a correlation between the 
mRNA amount and the degree of differentiation; 2) immunohistochemistry and ISH are 
reliable tools to demonstrate sst2 in these tumors; and 3) sst2 identification in tissue 
sectoons may provide information on the diagnostic or therapeutic usefulness of 
somatostatin analogues in individual patients with neuroendocrine tumors, 
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Overexpression of chemokines, flbrogenic cytokines, and myofibroblasts in 
human membranous nephropatiliy. 

Mezzanp SA, Progwett MA. Burgos ME. ArdUes LG. Aros CA. Caarai f Frfdn T 

Division of Nq)hrology, School of Medicine. Universidad Austral, Valdivia, Chile. 
sin^ZBno@uadi.cl 

Overexpression of chemokines, flbrogenic cytokines, and myofibroblasts in human 
membranous nephropathy. BACKGROUND: Proteinuria plays a central role in the 
progression of glomerular disease, and there is growing evidence suggesting that it may 
deteraiine tubular cell activation with release of chemokines and fibrogenic factors, 
leading to interstitial inflammatory reaction. However, most studies on fliis subject have 
been perfonned in experimental models, and the experience in human kidney biopsies 
has been scarce. We analyzed the tissue sections of patients with idiopathic membranous 
nq>hropafhy (IMN), a noninflammatory glomerular disease that may follow a progressive 
disease with heavy persistent proteinuria, interstitial cell infiltration, and decline of renal 
fiinction. METHODS: ParaflBn-embedded biopsy spedmois ftom 25 patients with IMN 
(13 progressive and 12 nonprogressive) were retrospectively studied by 
iramunohistochemistry [monocyte chemoattractant protein-l (MCT-l), regulated on 
activation normal T-cell expressed and secreted chemokine (RANTES), osteopontin 
(OPN), platelet-derived growth factor-BB (PD-GF-BB)] and in situ hybridization [MCP- 
1, RANTES, PDGF-BB, transforming growth factor-betal (TGF-betal)]. Moreover, we 
studied the presence of myofibroblasts, which were identified by the expression of alpha- 
smootii muscle actin (alpha-SMA), the monocytes/macrophages (CD68-positive cells) 
and T-cell infiltration (CD4+ and CD8+ cells). All of the patients were nephrotic and ' 
without tiieatment at time of tiie biopsy. RESULTS: A strong up-regulation of MCP-1 , 
RANTES, and OPN expression was observed, mainly in bibular epithelial cells, with a 
significant major intensity in the progressive IMN patients. A strong coirelation between 
the mRNA expression and the corresponding protein was noted. The presence of these 
chemokines and OPN was associated wifli interstitial cell infiltiation. TGF-beta and 
PDGF were also up-regulated, mainly in tubular epithelial cells, with a stronger 
expression in tiie progressive IMN, and an association with the presence of 
myofibroblasts was found. CONCLUSIONS: Patients with severe proteinuria and 
progressive IMN have an overexpression in tubular epithelial cells of the chemokines 
MCP-1, RANTES, and OPN and the profibrogenic cytokines PDGF-BB and TGF-beta. 
Because tiiis up-regulation was associated with an interstitial accumulation of 
mononuclear cells and an increase in myofibroblastic activity, it is suggested that fliose 
mediators are potential predictors of progression in IMN. Finally, based on experimental 
data and tiie findings of this article, we speculate that severe proteinuria is tiie main factor 
responsible for the up-regulation of these factors in hibular epithelial cells. 
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Egression of embiyonic fibronectin isoform EIHA pamUels alphansmooth 
muscle actm in maturiiig and diseased kidney. 

Pmes Vh, Musa J. MitcheH RJ Barnes JL. 

D^ffltment of Medicine. Division of Nephrology, Univemty of Texas Health Sdence 
Craito-, San Antonio, Texas, USA. "xowcui* 

ta^^A?^'^^ ^"^Tlu^ association exists between expression of an alternatively 
S^Ir fi^^"^**-! i^fo"" EIIIA (Fn-EIIIA) and alpha-smooth muade ^ 

^omS^r'^ ^ '^'^"^y ^ '^e'^ted models of 
JlT' P^^^^^cel«>-at«l anti-glomerular basement membrane (GBM) 
u'f (HV)-induced proliferative glomerulonephritis, using 

^ hybridization. Fn-EIIIA and alpha-SM^ p^teins were 
zSv emh^^'^'^'^H ? T'^T P«^glo«^«rular and peritubular iSterstitium of 
ItdL^^Z" ^ ^"^'^ (D-7) postnatal kidneys in regions of tubule and glomerular 
devdopment Staming was maikedly reduced in these structures in maturing juvenile (D- 
Jl^i^ a^dw^largely lost in adult kidney. Expression of Fn-EInS^^tS 
bl3.r^ A TT"™ periglomerular and peritubular interstiti^r 

boA models and was also observed in glomerular crescents in anti-GBM nephritis 
taCTeased expression of Fn-EIIIA mRNA by in situ hybridization corresponded to the 

EnS^lTl'''JS^ T^^' """^ experiments verified co-localization of Fn- 

EHIA and alpha-SMA, showing a strong correlation of staining between location and 

EI^ST'^^'^^J'f'^'^"^''^^™"^*' ^^^'^ anddiseasrEi^^Ton^f 
w^^n^^ u ^^P^^^f ^ P""**"^ expression in developing and diseased kidneys and 
Enill? f f SJf ^""^ '^^'^ ^^^^ " recapitulation of the co-expression ofpr 
p^^T "^^^-^^ «»gg«st a fi«»etionaI link for diese two 
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Tumor necrosis factor-alpha upregulates the prostaghuidhi E2 EPl 
receptor subtype and the cyclooxygenase-2 isoform hi cultured amnion 
WISH ceils. 

gpariani E^, BcBojtjRB, Isibds JC. GmM SF. O'Brien WF 

University of South Florida Health Science Center, Department of Obstetrics & 
Gynecology, Tampa 33612, USA. espazian@coml.med.usf.edu 

jElecent studies have danonstrated a strong correlation between infection and preterm 
t l ?T associated with high levels of cytokines and prt)staglandins 

m ammotic Auid^The purpose of this study was to investigate the effect of Lior necroses 
fector-alpha (TNF-alpha) on the levels of cyclooxygenase, prostaglandin E2 production 

A ' ^n<S^'T''? ^^^^ "^^^^ 1 in «™nion WISH cell culture 

Ajimion WISH cell cultures were incubated in increasing concentrations of TNF-alpha 
(0-50 ng/ml). Changes in cyclooxygenase and EPl recq>tor protdns were evaluated by 
W^tem blot analysis. Changes in EPl mRNA were evaluated by Northern blot and 
adtoe flmd conc^teations of PGB2 were estimated by enzyme immunoassay (EIA). 
fin nn^ <^yc»ooxygenase.2 (COX-2) pix,tein 

(p<0.001), and PGE2 concentrations (p<0.01) all increased with increasing 
concerrtrations of 1W-a^ha. Changes in COX-1 protein were not observed following 
TNF-alpha-mcubation. The results suggest that TNF-alpha may play a role in infection- 
mduced preterm labor by its pleiotropic ability to simultaneously stimulate COX-2 
achvity, PGE2 concentrations, and PGB2 BP 1 receptor levels in human amnion. 
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fatesfinal carbamoyl phosphate synthase I in human and rat Expression 
durmg development shows species differences and mosaic expression hi 
duodenum of both species. 

H^.nSi' ^A^^^'^'^lT f i ^^P^^ Pediatrics. Emma Children's 

Hospital, Academic Medical Center, Amsteidam, The Netheriands. 

The clinical importance of caihamoyl phosphate synthase I (CPS!) relates to its capacity 
AlthnS'^"' ^nmioma^ because CPSI deficiencies cause lethal s«iim ammonia levels 
Atthough some metabolic parameters concerning liver and intestinal CPSI have been 
r^rted. the extent to wWch enterocytes contribute to ammonia conversion remains 
unclear wj&out a detailed description of its developmental and spatial expression 
patterns. Therefore, we detemiined the pattems of enterocytic CPSI mRNA and protein 

Sb^^i^T'" "^^^ '"'^l^' ^''^^^^^ ^ P°^t^«t«J developmLt, using 
m atu hybndttation and unmunohistochemistiy. CPSI protein appeared duriiL human 

St^'rSfTt ^^'"^^^"^^ ^^y^^ beforoin?Lne(59 e^. ^^as 

m ra CPSI detection m intestme (at 1 6 e.d.) preceded liver (20 e.d.). During all stages of 
d^dopment was agood conelation between the expression of CPSI proSd 

"'f'''^- ^"^"^ enterocytes inboth species 

^^S^ c CPSI protem repression despite uniform CPSI mRNA exprision in the 
^ithehum and the presence of functional mitochondria in all epithelial cdls. Unlike rat 
CPSI m human embryos was expressed in liver before intestine. Although CPSI was ' 
pnmanly re^at^ at the transcriptional level, CPSI protein appeared mosaic in the 
duodenum of both species, possibly due to post-transcriptional regulation. 
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Human thyroid carcinoma ceU lines and normal thyrocytes: expression 
and regulation of matrix metalloproteinase-1 and tissue matrix 
metalloproteinase inhibitor-l messenger-RNA and protein* 

AugtG, Hofmann A, LaueS, RosLA. Kohler T, Scherbaum WA . 

Institut of Anatomy, University of Leipzig, Germany. 

Matrix metalloproteinase- 1 (MMP-1) and tissue matrix metalloproteinase inhibitor 1 
(TIMP-1) play an important role in remodeling the extracellular matrix in normal and 
pathological processes. The effect of phorbol-myristate acetate (PMA), interleukin-l (IL- 
1), and tumor nearosis factor-alpha (TNF-alpha) on MMP-1 and TIMP-1 expression was 
studied on highly purified thyrocytes and undifferentiated 8505 C, C 643, HTh 74, SW 
1736 thyroid carcinoma cells compared with thyroid-derived fibroblasts. Messenger RNA 
(mRNA) levels were monitored by competitive semiquantitative reverse transcriptase 
polymerase chain reaction (RT-PCR) after 24 hours. Culture supematants were assayed 
for free and/or complexed MMP-1 and TIMP-1 after 48 hours using enzyme-linked 
immunosorbent assay (ELISA) systans (detection limit: <2 ng/^mL), MMP-1 and TIMP-1 
mRNA were present in all cell types, alfliou^ thyrocytes showed MMP-1 mRNA levels 
near the detection limit. 8505 C expressed MMP-1 mRNA levels of up to 10(6) times 
those of the other cells analyzed. PMA and IL-1 increased MMP-1 mRNA m most cell 
types. TIMP-1 mRNA increased after treatment with PMA in all cells except 8505 C, 
whereas only sli^t effects were shown after IL-1 stimulation. MMP-1 protein was 
undetectable in normal thyrocyte cultures, but was secreted spontaneously by all cell 
Unes ([ng/mL]; C 643: 15+/-7; HTh 74: 81+Al; SW 1736: 13+/-2; 8505 C: 2097-fA320). 
There was a strong correlation betwe«i levels of MMP-1 mRNA and protein (r = 0.99, p 
< ,0001), PMA and IL-1 increased MMP-1 secretion in all cell types after 48 hours. 
Fibroblasts ([ng/mL] 517-f/-55) and the cell lines (C 643: 142+M8; HTh 74: 115+/-13; 
SW 1736: 202+/-14; 8505C: 120+/-19) secreted TIMP-1 in unstimulated cultures, 
whereas only a trace amount was detected in thyrocyte cultures, even after PMA 
treatment, IL-1 upregulated TIMP-1 secretion after 48 hours in SW 1736, HTh 74, and C 
643 cells. Our data suggest that in contrast to normal thyrocytes, dedifferentiated thyroid 
carcinoma cell lines are potential producers of MMP-1 as well as TIMP-1 . High MMP-1 
or MMP-l/TIMP-1 expression may play a role in tissue invasion of undifferentiated 
thyroid cancer cells. 
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TNF-alpha and IL-8 are upregulated in the epideimis of normal human 
skm after UVB exposure: correlation with neutrophO accumubtion and E- 
selectin expression. 

SMckland h Rhodes T ,F. Flimagiiii m Bv^fifffiflf T1 ^ 

Department of Dennatology, University of Liveipool, United Kingdom. 

The in vivo response to ultraviolet B (UVB) radiation in skin is characterized by the 
aocumnlation of both mononuclear and polymorphonuclear cells within the dermis and an 
induction Jfascmlar (mdoAelial adhesion molecules. Epidermal production of cytokines 
ClL-8 and TNF-alpha) has been strongly implicated in the development of UVB-induced 
mflammation. In the current study, we examined the time course of IL-8 and TNF-alpha 
mRNA and protem expression in the q)id«mis over a 24-h period after in vivo UVB 
irradiation. Also, the induction of adhesion molecule expression and the accumulation of 
neutrophils within (he dermis were followed. We found constitutive expression of both 
cytokines (mRNA and protein) in the epidermis of unirradiated skin. IL-8 was rapidly 
upregulated aft«r irradiation and mRNA and protein mcreased at 4 h, reaching a 
maximimi between 8 and 24 h. TNF-alpha mRNA and protein was minimally increased 

A vl , ^^""^^ ^ maximum by 24 h. No significant alteration in 

lt.AM.1 or VCAM-1 expression was observed. E-selectin expression, which was absent 
bom control samples, was increased ftom 4 h onward and also reached a maximum at 24 
b, comcidmg with peak neutrophil accumulation. A strong correlation (r = 0 96) was 
found between number of E-selectm-positive vessels and numbers of infiltrating 
neutrophils at this time. Moreover, because B-selectin expression was increased before 
any apparent increase in TNF-alpha protein (4 h). TNF-alpha does not appear to be 
mvolved m the early induction of the adhesion molecule, but cytokines such as TNF- 
alpha and IL-8 may act subsequenUy to augment the inflammatory response. 
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Down-regulation of prostate-specific antigen expression by finasteride 
through mhibition of complex formation between androgen receptor and 
steroid receptor-binding consensus in the promoter of the PSA gene m 
LNCaP ceDs. 

Wang LG. Liu XM. Kreis W. Budman DR. 

Departm«jt of Medicine, New Yoik University, Manhasset 1 1030, USA. 

As a specific competitive inhibitor of Salpha-reductase, an intracellular enzyme that 
converts testosterone to dihydrotestosterone, finasteride is being extensively used for the 
treatment of benign prostatic hyperplasia and in experimental settings for prostate cancer 
In this study, we showed that finasteride markedly inhibited prostate-specific antigen 
CPSA) secretion and expression. The promoter of the PSA gene contains several well- 
known cis-regulatory elements. Among them, steroid receptor-binding consensus (SRBC) 
has been identified as a fianctional androgen-responsive element Our previous study 
showed that PSA was not only present in conditioned medhrni of the PSA-positive 
LNCaP cells but was also detectable in small amounts in PSA-negative cell lines PC-3 
and DU-145 (L. G. Wang et al., Oncol. Rep., 3: 911-917, 1996). A strong correlation 
between bmdmg of nuclear factors to SRBC and the level of PSA present in the 
conditioned medium and cell extracts was found in these three cell lines, whereas no such 
correlation with binding was obtained using Spl oligonucleotide as a probe. Binding of 
LNCaP ceU nuclear proteins to SRBC was diminished when the cells were exposed to 25 
microM finasteride, at which concentration 50% of both PSA mRNA and protein were 
inhibited. As a major component of DNA-protein complexes, the level of androgen 
receptor was dramatically decreased in flie cells treated with finasteride. Our data indicate 
that inhibition of complex formation between SRBC and nuclear proteins due to the 
remaricable decrease in the level of androgen receptor plays a key role in the down- 
regulation of PSA gene expression by finasteride in LNCaP ceUs. 
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Altered levels of scavenging enzymes in embiyos subjected to a diabetic 
environment, 

EaiafegrfcH. Bonr LA. Ct^U^r^ v. Erikssoii UJ 

Department of Medical Cell Biology, University of Uppsala, Sweden. 

Maternal diabetes during pregnancy is associated with an increased rate of coneenital 
malformations m the offspring. The exact molecular etiology of the "sturbS 

t^Sri' of "dical oxygen species in the 
t^tological process has been suggested. Oxidative damage presupposes an imbalance 
betw^n he activity of the free oxygen radicals and the aiftioxidam defend m^h«SL 
cm Ae cell,^ar level. The aim of the present study was to investigate if matemd 
in vivo, or high glucose in vitro alters the expression of the free oxygen radS^ 

^"^f ^P^°'^^^® dismutase (CuZnSOD and MnSOD), catalase and 

""^^^^ ^"^"S ^''^ organogenesis. We studied offspring of 
!5 v"*" ^"'^'^^^"^ ^^y^ 1 1 and 12, and also evaluated day- 11 
fu ! ^ f Period in 1 0 mM or 50 mM glucose concentriion. Both 
mtemal Aabetes and high glucose culture caused growth reSrdation and incrm^ r^e 
of oong^tal malformations in the embryos. The CuZnSOD and MnSOD e^^^ 
expressed on gestational day 1 1 and both CuZnSOD. MnSOD and^td^e 
SE^T Vl"^^ T"^^ concentrations of MnSOD transcripts when 
l^^^u^ ^ f ^ correlation between mRNA. protein, 

a^vi^ levels, suggesting that the regulation of these enzymes occurs p^Sw^^'the 
pr^lational level. Maternal diabetes in viVo and high glucose concentr?Svifro 
mduced m^eased MnSOD expression, concomitant wi^ kcreased total SoZ^Z 

a tentative decease m catalase expression and activity in the embryos. These 
^dmgs support flie notion of enhanced oxidative stress in the embryo as an etiologic 
agent m diabeUc teratogenesis. wwiogic 
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Oxytocin receptors in bovine cervix: distribution and gene expression 
durmg the estrous cycle. e f « 

Ea^bLAR. IMR. PiddsJPA. Caianef SM. Mdds MJ . 

^^Zyl^tm^^i^'"''^^^^^ ""'""^^"^ ""^'^ New 

Oxytocin (01) recq)tor (OTR) concentrations were determined in the cervix of 
nonpre^ant cows on cycle Days 0, 3, 7-8, 17, and 19 (n = 3-4 cows each day): [3H10T 
was ns^ as the labeled ligand. Mucosal and muscle layers of the cervix w^e also 
analyzed separately for both ligand binding and expression of the OTR gene using a 
n^ly developed RNase protection assay (RAP). Cellular localization of OTR protein 
S ^ iimnunohistochenustry. All regions of cervix from cows at estrus had 

t ^^i'^^^^t'^"^ OTR> ^ the luteal phase, all were sharply down-regulated At 
SS'J^'Z"^'"^ ^'i? about 30-fold higher concentrations than the muscle layer. 

."^^ '^^^ by RAP in the mucosa from estrx>us cows, while much 

weaker sisals were found m (he muscle. On Days 7-17, the OTR mRNA si^s in botti 
mucosa and muscle were very feint or nondetectable. Thus, there was a good^rrelati^n 
betwe^ hgand bmding and mRNA expression, which suggests that OTR concentrations 
aremam^y regulated at^t^^ 

of the mucosa were the pnncipal site of immunoreactive OTR; muscle cells showed 
agraficanfly weaker signals. Previously, OT was found to stimulate prostaglandin (PG) 
E2 output m vitro m bovine cervical tissues. Since PGE2 is capable of softening the 

SZ;r%<S T '"^y have a novel physiological function to cause 

sottenmg of the bovme cervix mediated by (he release of PGE2. 
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Involvement of the CCNDl gene in hairy cell leukemia. 

^w^in...n.T....».o„„ ^^^^ miurMv in,.M^rM ii.i , i 

Department of Pathology, University of Leiden, The Netherlands. 

BACKGROUND: Previous results suggested increased raRNA expression of CCNDl in 
hairy cell leukemia (HCL). The CCNDl gene is involved in the t(l 1 14X013 032) 
ohromoscraal rearrangement, a characteristic abnormality in mantle cell lymphoma 
^CL). We and others reported that, in contrast to other B-cell lymphomas, almost all 
MCL have over-expresston of the CCNDl gene with a good correlation between RNA 
Mid protem aimlysis. Recent studies showed (hat overexpression of the cyclin Dl protem 

KA^ y ^^^^ immunoWstochemistry (IHC) on formalin-fixed, paraffin 
embedded tissues. PATIENTS AND METHODS: To investigate wheth^Ae CCNDl 

Sin'^S "? T ^'"^^""'^ "° ' ^""^ °^22 cases using formalin-fixed 
pamffin «nbedded splmectomy specmiens. For IHC the sections were boiled in citrate 
butier. The presence of rearrangements within the BCL-l locos and the CCNDl gene 

analyzed m 13 of 22 cases by Southern blot analysis using all available break-point 
probes. Expression of CCNDl was analyzed at the mRNA level (Northern blot) and 
pi^tem level (IHC). RESULTS: Overexpression of the cyclin DlVoSsKwas 
observed m all cases, with strong expression in 5 cases. Pre-existing B- and T^U areas 
«li^S ^T. 1 m^'P'Tfr ^^f^fi^^t l^^els of the cyclin Dl proteb. Seven of 9 cases 
S^i.^ ^'"'^^ overexpression of ttie CCNDl gene 

wife bofli methods. No genomic abnormalities were observed in any of the 13 cases 
shidied by Southern blot analysis. AdditionaUy, no 1 lql3 abnonnalities were detected by 
b^dmg analysis of 19 of 22 cases. CONCLUSIONS: The elevated levels of CCNDl 
a^A and protein m ooiymction with the absence of overt rearrangements within the 
BCL-l locus distmguish HCL from MCL and other B-cell malignancies. TTiis sueeests 
^r^T 8-inHCLisduetomechanisnS^^therair^SLl 
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Malignant transformation of the human endometrium is associated with 
overexpression of lactoferrin messenger BNA and protein. 

Walmer DK . Padia CJ. Wmna ma Healv BE Bentlev RC. Tsan MS Ignhlg^jUg 
HcLBdtkm^^SSSim 

Department of Obstetrics and Gynecology, Duke University Medical Center. Durham 
North Carolina 27710. 

In the mouse uterus, lactoferrin is a major estrogen-inducible uterine secretory protein, 
and its expression correlates directiy with the period of peak epithelial cell prolifeiBtion. 
In this study, we examine the expression of lactoferrin mRNA and protein in human 
endometrmm, endometrial hyperplasias, and adenocarcinomas using 
inraiunohistochanistry, Western immunoblotting, and Northern and in situ RNA 
hybridization techniques. Our results reveal that lactoferrin is expressed m normal 
cycling endometrium by a restricted number of glandular epithelial cells located deep in 
the zona basaUs. Two thirds (8 of 12) of the endometrial adenocarcinomas examined 
overexpress lactoferrin. This tumor-assodated increase m lactoferrin expression includes 
an elevation in the mRNA and protein of individual cells and an inarease in flie namb«- 
of ceUs expressing the protein. In comparison, only 1 of the 10 endometrial hyperplasia 
specimens examined demonstrates an increase in lactoferrin. We also observe distinct 
cytoplasmic and nuclear immunostaining patterns under different fixation conditions in 
both normal and malignant epithelial cells, similar to those previously reported in the 
mouse reproductive tract. S«aial sections of malignant specimens show a good correlation 
between flie localization of lactofemn mRNA and protein in individual epithelial cells by 
m situ RNA hybridization and immunohistochemistry. Although the degree of lactoferrin 
expression in the adenocarcinomas did not correlate with the tumor stage, grade, or depth 
of invasion in these 12 patients, there was a striking inverse correlation between' the 
presence of progesterone receptors and lactoferrin in all 8 lactoferrin-positive 
adenocarcinomas. In summary, lactoferrin is expressed in a region of normal 
endometrium known as the zona basalis which is not shed with menstruation and is 
frequently overexpressed by progesterone receptor-negative cells in endometrial 
adenooardnomas. 
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Myotonic dystrophy: an unstable CTG repeat in a protein kinase gene. 

Timchenko T. Monckton PR, Caskev CT. 

Department of Molecular and Human Gaieties, Baylor College of Medicine Texas 
Medical Ceaiter, Houston 77030, USA. 

Myotonic dystrophy (DM) is caused by the amplification of CTG repeats in the 3' 
untranslated region of a geac encoding a protein homologous to serine/threonine protein 
kinases. In DM patients the CTG repeats are extremely unstable, varying in length fiom 
patient to patient and generally increasing in length in successive generations. There is a 
strong correlation between the size of the repeats and the age of onset and severity of Ae 
disease. Themolecularbasis of the effect of the CTG expansion on the development of 
the DM phenotype contmues to be investigated, the first working hypothesis of the 
mol^ular mechanism of DM was a reduction in steady-state myotonin-piotein kinase 
(Mt-PK) mRNA and protein levels. However, although the consensus finding is that the 
Mt PK mRNA and protein levels are decreased in DM patients, it is stUl not clear if this 
reduction leads directty to the DM phenotype. In this short review We discuss the 
molecular a^ects of CTG instability and the ej^sion of the myotonin-protdn kinase 
gene m normal and DM populations. 

Publication Types: 

• Review 

• Review. Tutorial 
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Regulation of cytochrome P4501A1 in teleosts: sustained induction of 
CYPlAl mRNA, protein, and catal)rtic activity by 2,3,7,8- 
tetracWorodibenzoftiran in the marfaie fish Stenotomus chiysops. 

Hahn ME, Steeeman .T.T . 

Biology Department, Woods Hole Oceanographic Institution, Massachusetts 02543. 

Cytoi^me P4501 Al (CYPl Al) is known to play important roles in the activation and 
detoxification of carcinogens and oth«- toxicants in vertebrate animals, including fish 
Although extensively studied in mammalian systems, the regulation of CYPl A forms in 
other vertebrates is less well understood. We examined the time course and dose- 
respome rdationships for induction of CYPl Al mRNA, protein, and catalytic activity by 
2,3,7,8-tetrachlorodibenzofuran (TCDF) in the marine fish Stenotomus chiysops (scup) 
The tune course of CYPl Al induction was determined following a single ip dose (10 
imiol^g) of 2,3,7.8-TCDF. H^atic ethoxyresorufin 0-deethylase activity was increased 
after 1 day, reached a maximum by 8 days, and was still elevated 14 days after treatment 
The content of immunodetectable CYPl Al protein in liver was elevated on Day 1 and 
continued to increase through 14 days. CYPlAl protein content was also strongly 
mduced m heart and gill beginning at 2 days after treatmrait and extending through Day 
14. Hepatic CYPlAl mRNA was strongly induced by 1 day after dosing and remained 
elevated throng 14 days. The sustained induction of CYPl Al mRNA by 2 3 7 8-TCDF 
contrasts with the transient induction seen previously in fish treated with no^ogenated 
inducers and most likely reflects differences in persistence of the inducas. Dose-response 
studies mdicated that induction of CYPl Al mRNA, protein, and catalytic activity 
occurred following doses of 2,3,7,8-TCDF as low as 0.4 nmol/kg (120 ng/kg), within the 
range of whole-body contents of this congener measured in fish from contaminated 
environments. The estimated dose producing half-maximal CYPlAl induction in scup 
was approxnnately 2-10 nmol/kg, suggesting that the sensitivity of these fish to induction 
may be M great as or greater than that of tats. In contrast to previous results obtained with 
3,3 ,4,4-tetrachlorobiphenyl (TCB) and beta-naphthoflavone, which appear to inhibit or 
inactivate CYPl Al in fish and other vertebrates, there was a good correlation among 
levels of CYPl Al mRNA, protein, and catalytic activity in individual fish following 
various doses of 2,3,7,8-TCDF. The difference in response to 2,3,7,8.TCDF vereus 
3,3',4,4'-TCB may reflect differences in the inducing potencies of the two compounds 
relativetotharsimilarpotencies as inhibitors of CYPlAl catalytic activity. In additional 
studies to evaluate sfructure-activity relationships for CYPlAl induction by chlorinated 

ToSf^n ^ ^ '''"P "^^^ ^^^^ 2.3,6,8-tetrachloiodiben20fiiran (2.3,6,8- 
ICDF). At 10 or 50 nmol/kg, 2,3,6,8-TCDF was inactive as an inducer of CYPl Al 
mRNA, protein, or catalytic activity.(ABSTRACT TRUNCATED AT 400 WORDS) 
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Elevation of topoisomerase I messenger RNA, protein, and catalytic 
activity in human tumors; demonstration of tumor-type specificity and 
miplications for cancer cliemotlierapy. 

Husata I , Mohler Jf Seigler HF. Be«termi»f jm 

SSK'^lteaS'm "^^""^ ^''"^'^ ^"^'^ ^'^^^^ 

Topoisomerase I has been identified as an intraceUular target of camptothecin, a plant 

tv ^ """"^^ f^^^- ^^"^ of evidence suggest that the sensitivity of 

cells to this drug is directly related to the topoisomerase I content. In humans, fte levels 
ot topoisomerase I have been shown to be elevated in colorectal tumors, compared to 
normal colon mucosa. The aim of our study was to detemiine whether (a) topoisomerase 
levels are elevated m oAer solid tumors, (b) Ae elevated enzyme is catriytically ac^e 
m these tumors, and (c) the increase in topoisomerase I levels in colorectal tumore is a 
i^t »"<^«»fdtransOTption or translation. Topoisomerase I levels were quantitated in 

counterparts by Western blothng and by direct determmation <)f catalytic activity, and 
mRNA levels were detennined by Northern blotting. By Western blotting, color^ 
mmors showed 5-35-fold increases in topoisomerase I levels, compared to thek nomial 
colon mucosa In the case of prostate tumors, the increase was 2-10-fold, compared with 
bemgn hyperplastic prostate tissue from the same patients. However, no diffcrSence was 
observed m topoisomerase I levels in kidney tumors, compared to their normal 
counterparts. TTie catalytic activity of topoisomerase I was determined by a quantitative 
J2P-transfer assay m erode homogenates. without isolating nuclei. Coloiwjtal and 
prostate tamors exhibited 1 1-40- and 4-26-fold increases, respectively, in catalytic 
activity. However, kidney tumors did not show any alteration in catalytic activity 
compared to their normal matched samples. Thus, for all thr«e tumor types there was a 
good correlation between enzyme levels and catalytic activity. Finally, colorectal tiimors 
were analyzed for steady state mRNA levels. A 2-33-fold increase in iiRNA leveH!^ 
tound m colorectal hmiors, compared to normal colon mucosa. TTiese results suggest that 
alterations m topoisomerase I expression in humans are tiimor type specific and ftat the 
increase m topoisomerase I levels results fiom either increased transcription of the 
topoisomerase I gene or increased mRNA stability. 
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Expression of calcyclin in human melanocytic lesions. 
Vyefermi^nMA, van Muiien ON Bloemera HP RniterDJ. 
Departmeot of Biochemistry, University ofNijmegen, The Netherlands. 

When comparing two subsequent stages of melanocytic tumor progression we identified 
^Zrj rrr'"^^ progression marker, the expressiJof which was cor^S 
wim metastatic behavior of vanous human melanoma cell lines in nude mice In this 
stady, we describe a good correlation between RNA and protein levels in the xenografts 
of these ee l lines and extended these experiments to a panel of 120 routinely proS 
human melanocytic cutaneous lesions. Northern blot analysis demonstrated fliat calcyclin 
RNA ^pression was elevated in melanoma metastases as compared to several types of 
nevoceUul^ nevi. Calcyclin staining using a specific polyclonal antiserum showS a 
^h^r^^^l^t^- ^ '*^r^^ ^ * percentage of positive cells was 

m^anoma (< 1 .5mm). Calcyclm expression was also present in a higher percentage of 
cells showmg a stronger staining in melanomas with higher Qark levels (> 11) 
correspondmg to the vertical growth phase of primary melanomas. Protein expression in 

""p"^"^ Y ti'^f *° P^ Wghest in the low^ parts of 

the dermis. Remarkably, dysplastic nevi (atypical moles), potential precursors of 
melMioma, did not show any expression at all, either in junctional or dernial parts 
Confinement of the expression to the dermal part of nondysplastic nevi and primanr 
melanomas may reflect interactions with the microenvironmoit of the reticular dermis 
that occurs with vertical growth. ^wis 
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^i^S ^'^P*^'^ S"*^^* hormone and glucocorticoid 

snbstrtution m primary cultures of rat hepatocy tes. 

yr^chuss B Stavreus-Rv^T^ A Sahiln T. Eriksson H 

I>q>attment of Reproductive Endocrinology. Karolinska Hospital. Stockholm. Sweden. 

mS-?*""^? '^^*''^!' ^^^^ ^^ogemc effects on mammalian liver 

metabolism and are Aer^y involved in the regulation of import^ 
physiological/pathological processes, such as coagulation, afterosclerosis and 
hypertension. TTie regulation of the formation of Ae ER in prim^S^^f rat 

conditions. The BR concentration was measured using two different methods a lieand 
mloH^T immunoassay. The results oH^SbyXto 

coefficient of 0.95. ER concentrations fell to low steady state levels within 16 h after 

SS^r^Z:,^''^^^*^ S'^ P^*^*^ °« glucocorticoid d^^ne 

7 n i? ^ ^'"'^•"at^?'*. the ER concentration increased 6.fold from 4.2 +/- 1 btoZSsT/ 

rrJn^n 1 1? £ Combination increased ER mRNA to 210 +/- 140/0 of 

^V^?- ^° ™^NA stability was seen after hormone treahnent It t 

concluded that the regulato^^ effects of GH and DEX on the ER ivSS^ 

syst«nareveryshnilartothee£r«^ 
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Developmentiil regulation of acidic fibroblast growth factor f aFGF> 
expression in bovine retina. 

imnena^f,,1^en. OTlyerT BueraK l.«»r.«.TMr r<^«^^..y j^mjir 
Unite de Recherches Gerontologiques, U. 1 18 INSERM. Paris, France. 

v^S^v oSrl-S?"^ ^"^u"^ '^^^'^2 ^P«^^ted in a wide 

™ « P"?"^'^ ''''^ ^ ^" S"*^ differentiation and survival It has 

be«^punfied from bovine retina. The present study was carried out to d^ wMch^lls 
m the bovine r^na expressed aFGP at the different stages of embryonic aS p^^naS 
SZT- ^^'P^^'. ^PO^' «*NA and protein wte detected^b^a^^ 
hybndization employmg nboprobes and immnnocytochemistry using afiRnity purified 
polyclond human recombinant aPGF antibodies respectively^o silidWd^Sbv 

ZdL^ifr^^^^'"'" ^'^"^^ of embryonic development. 

fn^i ^'^^"'^ ^f^Tl ^^""Slion cell layer, inner and outer nuclear layL were 
aU umfoimly and mt«isely labeled. A slight labeling of the pigmented epithSof Ae 
^na was ako visible throughout development and maturatiorTli.S S^Z^ J^ 
good correlahon betw^ message and protein expression in these cell S^fa^^t 
glial cells m the nerve fiber layer and vascular endotheUal ceUs displayEiwl^ 
nmnunosteimng for the protein in the absence of message. TTiese Eug^rSaFGF 
S^i? differentiation by autocrine and ^Se 
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Severely decreased MARCKS expression correlates with ras reversion but 
not with mitogenic responsiveness. 

Woitaszek PA. Stumno PJ. Blackshear PJ. Macara IG . 

Department of Pathology, University of Vermont College of Medicine, Burlington 
05405. 

Phorbol ester-inducible phosphorylation of MARCKS, the 'SO-kDa' substrate of protein 
kinase C, was undetectable m several phenotypicaUy dominant, non-transfonned 
revfatants independently derived from the ras-transformed cell lineNIH3T3 DT-ras 
Extremely low expression of MARCKS protein accounted for this apparent lack of 
phosphoiylation. MARCKS-encoding mRNA levels were correspondingly decreased 
relative to normal and ras-transformed cells in all four ras revertant cdl lines studied: C- 
1 1 and F-2, derived by S-azacytidine treatment and selection with ouabain; CHP 9CJ 
derived by ethylraethane sulfonate mutagenesis and selection with cis-hydroxy-L-proline- 
and 12-V3, derived by transfection with the human Kiev-1 gene. However, re-expression 
of MARCKS after transfection of a cloned MARCKS cDNA into the C-11 ras revertant 
cells was not suf5ci«it to induce retrausformation. hi fact, no significant diflFeraice in 
sensitivity to mitogeaiic stimulation by phorbol esters was observed among several cell 
lines expressing widely varying levels of MARCKS. This evidence argues against a 
dn-ect role for MARCKS in mitogenic signaling. However, the strong correlation between 
attenuation of MARCIS expression and phenotypically dominant ras reversion suggests 
that a common negative regulatory mechanism might be responsible for both effects 
presenting a potentiaUy useful strategy for idenHfying factora involved in transdudns the 
ras signal. ® 
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Induction of class 3 aldehyde dehydrogenase m (he mouse hepatoma cell 
one Hepa-1 by various chemicals. 

yorronen R Korkalainei^ 1\^ Karenlampi SO 
Department of Physiology, University of Kuopio, Finland. 

TTie mouse hepatoma cell line Hepa-1 was shown to express an aldehyde dehydrogenase 
(ALDH) ^ozyme which was inducible by TCDD and carcinogenic polycyclic aromatic 
hydrocaibons. The mduc«d activity could be detected with benzaldehyde as substrate and 
NADP as cofactor (B/NADP ALDH). As compared with rat liver and hepatoma cell 
hnes. the response was moderate (maximally 5-fold). There was an apparent correlation 
between this specific form of ALDH and aryl hydrocarbon hydroxylase (AHH) in the 
Hepa-1 wild-t)T,e cell line~m temis of indudbiUty by several chemicals. However, the 
magmtude of the response was clearly smaller for ALDH than for AHH. Southern blot 
analysis showed Ijat a homologous gene (class 3 ALDH) was present in the rat and 
mouse g^ome. TTie gene was also expressed in Hepa-1 and there was a good correlation 
b^erai fte mcrease of class 3 ALDH-spedfic mRNA and B/NADP AI1)H enzyme 
adivity after exposure of the Hepa-1 cells to TCDD. It is concluded that dass 3 ALDH is 
mducible by certain chemicals in the mouse hepatoma cell line, although the respective 
«izyme is not mdudble in mouse liver in vivo. 
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Mammary-derived growth inhibitor protein and messenger ribonucleic 
acid concentrations in different physiological states of the gbmd. 

mm I , gffrewlt RC Midler T. Cm«yy P 

Dq)artm«it of Animal Science, Cornell Univeraity, Ithaca 14853. 

Expression of mammary-derived growth inhibitor in tissue ftom lactating and involutine 
bovine mammary glands was investigated. Seventeen lactating, pregnant (220 to 272 d in 
w^.'!i?^ cows were divided in two groups of 8 and 9 cows each. Cows of the fust group 
were s au^tered while m lactation. Cows of the second group (9 involuting cows) were 
slaughtered at 13 to 52 d following sudden cessation of mil Jg. High concenSn^^ 
ti^^^^ growtt inhibitor (.63«/o of the total protein) were detected in mammary 
tissue of lactatmg cows. Mammary-derived growth inhibitor (less than .10% of the total 
protein) was dramatically reduced during most of the involution period (13 to 45 d 

^/f °" °f '^^^> Mammary-derived growth inhibitor was again detected 
(.28/0 of the total protem) dunng the last stage of the involution (46 to 53 d after 
cessation of miUdng), which coincided with colostrum formation. When steady state 
concenfrations of niammary-derived growth inhibitor mRNA were examined, the results 
obtained muiored those obtained at the protein concentration. These data suggest that 
regulation of mamm^-derived growth inhibitor occurs via modulation of t^steady 
state concentration of its mRNA. Furthermore, there is a strong correlation between 
maramary-denved growth inhibitor expression and lactation in dairy cows. 
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Nen oncogene expression in ovarian tumors: a quantttafive study. 
Httettoer PC, earner WP NaberSP n.T^p»i.i^A ii..^^^„„^, ^^,„r, 
Dq>aitment of Pathology, Tufts University School of Medicme. Massachusetts. 

n~pteTO, two paraovarian Idomyosaroomas, and right normal o^ sZr61«/» „f 
ucu raruNA. A total ot 96% of the ovanan tumors that overexoressed neu werp of 
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Oncogene and growth factor expression in ovarian cancer. 

^yum^s R Pupki^^t T, BjrmcIjnG, |fohlaJ^I. l^ch H, Pfleiderer A 

Department of Gynaecology, Albert-Ludwig University, Freiburg, G«many. 

The varying tumor-biological behavior of ovarian carcinomas probably influences both 
fe^o??f ? '^P?^!.*^ chemotherapy, which are the most relevant prognostic 
fartors The phenotype of different ovarian carcinomas is obviously associated ^th an 

Analj^is of EGF-R, TGF-alpha, c-myc and c-jun expression in 33 stage IH/IV, and 2 
stage mi ovanan carcmomas with biochemical, molecular-chemical and 
i'^T^^JSS^f"^^' methods showed a conelation between the mRNA and protein 
evels of EGF-R and TGF-alpha for tumors with low or high expressing ra^ However 
the concentration of measurable free EGF-Rs seems to depend on the ^Siount of TGF^' 

?n^Jtryr''°'' I "^^ ^^^-^ ^^^""^ TGF-alpha is produced by 

epithehal tumor cells; stromal cells are usually TGF-alpha-negative. as shown by 
mimunohistochenustty. High expression rates of EGF-R. TGF-alpha and c-myc were 
dS 1^ %nZt} ^ 35 ovarian carcinomas, respectively. C-jun mRNA was 
t^t 1 Non-malignant tissues originating from myometrium or 

0V8^ expressed no (or only small amounts of) EGF-R or TGF-alpha mRNA, wher^ a 
high c-myc expression was found in 1/7 normal myometria, and in 2/5 normd ovaries 
Tha-e was no sfrong correlation between EGF-R/TGF-alpha and o-myc/c-jun 
expression.(ABSTRACT TRUNCATED AT 250 WORDS) 
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A sampling of the yeast proteome. 

EBtShaiB. La^r GI. Monardo P McLanghHn CS fiarrrigriT 

Cold Spring Harbor Laboratory, Cold Spring Harbor, New York 11724. USA 
mtchaT@cshl.org * 

In this study, we examined yeast proteins by two-dimensional (2D) gel electrophoresis 
and gathered quantitative information fiom about 1,400 spots. We fLd S^ ls L 
enormous range of protein abundance and, for identified spots, a good correlation 

T t!!f?T^' ""^^ abundance, and codon bias. For each molecule of 
well-translated mRNA, there were about 4,000 molecules of protein. The relaUve 
abundance of proteins was measured in glucose and ettianol media. Protein turnover was 
we^lU^tS f ^ !«signifi<^ant for abundant proteins. Some phosphoproteins 
were identified The behavior of protems in differential centrifogation experiments was 
exammed. Such experiments with 2D gels can give a global view of the yeast proteome. 
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Oyerexprmion of a DEAD box protein (DDXl) in neuroblastoma and 
retinoblastoma cell lines. 

Department of Oncology, Cross Cancer Institute and University of Alberta, U560 
University Ave., Edmonton, Alberta T6G1Z2, Canada. 

Tte DEAD box gene DDXl, is a putative RNA helicase tliat is co-amplified with 
MYCN m a subset of retmoblastoma (RB) and neuroblastoma (NB) tumore and cell lines 
Alftough gene amplification usually involves hundreds to thousands of kilobase pairs of 
^^h! ^- "1 suggest that co-amplified genes are only overexpressed if they 

wr^Lw?nn^ by denbfying Its putative transcription and translation initiation sites. 
^Zo^^^l^r'^-^rf'^r.^^ NB and RB cell lines usmg 

DDXl^T^ ^^^^r^^^ andshowthatthereisagoodcorrelationwith 
DDXl gene copy number, DDXl transcript levels, and DDXl protem levels in all cell 

? f ^^"^"^ ^ cytoplasm of DDXl- 

Slw>. ??f,?v/' ^"'^'^.^ primarily to the nucleus of nonamplified cells. Our results 
m^!n^u^^ T '"''^l^^ " *^ P^gr^si^" of a subset of 

^^A^tit ^T^'^ """^ T^^'l ^"^^^ "onnally plays arole iTthemetabolism of 
RNAs located m the nucleus of the cell. 
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Expression of somatostatin receptor types 1-5 in 81 cases of 
gastrointestinal and pancreatic endocrine tumors. A correlative 
immunoliistocliemical and reverse-transcriptase polymerase chain 
reaction analysis. 

^BgfflM. BffPgiovann! M, yolante M , AiljaE, LandolflS, HeLboe L. Schindler M 
ColeSL.Bttssolati9 . ' 

Department of Biomedical Sciences and Oncology, University of Turin. Via Santena 7 
10126 Turin, Italy. mauro.p^tti@unito.it 

Somatostatin reoq)tors (SSTRs) have been extensively mapped in human tumors by 
means of autoradiography, reverse-transcriptase polymerase chain reaction (RT-PCR) in 
situ hybridization (ISH) and immunohistochemisby (IHC). We analyzed the SSTR type 
1-5 expression by means of RT-PCR and/or IHC in a series of 81 functioning and non- 

fonctionmg gastroenteropancreatic (GEP) endocrine tumors and related normal tissues 
Moreover, we compared the results \yith clinical, pathological and hormonal features 
Forty-six cases (13 intestinal and 33 pancreatic) were studied for SSTR 1-5 expression 
usmg RT-PCR, IHC with antibodies to SSTR types 2, 3, 5 and ISH for SSTR2 mRNA 
The vast majonty of tumors expressed SSTR types 1 , 2, 3 and 5, while SSTR4 was 
detected m a small minority. Due to the good correlation between RT-PCR and IHC data 
M SSTR types 2, 3, and 5, thirty-five additional GEP endocrine tiimors were studied with 
IHC alone. Pancreatic insulinomas had an heterogeneous SSTR expression, while 100% 
of somatostatinomas expressed SSTR5 and 100% gastrinomas and glucagonomas 
expressed SSTR2. Pre-operative biopsy material showed an overlapping 
mununoreactivity with that of surgical specunens, suggesting that the SSTR status can be 
detected m the diagnostic woric-up. It is concluded that SSTRs 1-5 are heterogeneously 
expressed m GEP endocrine tumors and that IHC is a reliable tool to detect SSTR types 
2, 3 and 5 in surgical and biopsy specim^. 
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Expression of deoxycytidiae kinase in leukaemic ceUs compared witii solid 
tumour cell lines, liver metastases and normal liver. 

van der Wilt CL , KrgSaJS. hSS^m, Sots MG, Van Groeninpen r.T Kasoers GJ. 

Department of Medical Oncology, VU University Medical Center, Amsteixiara, The 
Nettierlands. 

Deoxycytidine kinase (dCK) is required for the phosphorylation of several 
deoxyribonucleoside analogues that are widely employed as diemotherapeutic agents. 
Examples include cytosine arabinoside (Ara-C) and 2-chlorodeoxyadenosine (CdA) in 
the treatment of acute myeloid leukaemia (AML) and gemcitabine to treat solid tumours 
In this study, expression of dCK mRNA was measured by a competitive template reverse 
transcnptase polymerase chain reaction (CT RT-PCR) in seven cell lines of different 
histological origin, 16 childhood and aduh AML samples, 10 human liver samples and 1 1 
human liver metastases of colorectal cancer origm. Ihe enzyme activity and protein 
expression levels of dCK in flie cell lines were closely related to the mRNA expression 
levels (r=0.75, P=0.026 and i=0.86, P=0.0D7). In AML samples, dCK mRNA expression 
ranged from 1.16 to 35.25 (xlO(-3)xdCK^eta-actin). In the cell line panel, the range was 
2.97-56.9 (xlO(-3)xdCK^eta-actin) of dCK mRNA expression. The enzyme activity in 
hver metastases was correlated to dCK mRNA expression (r=0.497, P=0.05). In the liver 
samples, these were not correlated. dCK mRNA expression showed only a 36-fold range 
m hver while a 1 50-fold range was observed in the lives: metastases. In addition, dCK 
activity and mean mRNA levels were 2.5-fold higher in the metastases than in the liver 
samples. Since dCK is associated with the sensitivity to deoxynucleoside analogues and 
because of the good correlation between the different dCK measurements in malignant 
cells and tumours, the CT-RT PGR assay will be useful in the selection of patients that 
can be treated with deoxycytidine analogues. 
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Galanin in pituitary adenomas. 

Grenback B|ellen.p f W«nermfli. F ^.nndbladt.. ^SggardA Erieson K Aman 
K I^lidry M. Schmidt WE Hokfelt T. Hultinir AL . 

Department of Molecular Medicine, Endocrine and Diabetes Unit, Karolinska Hospital 
S-1 71 76 Stockholm, Swedrai. Eva.Grffljback@ks.se ' 

TxmoT ^anin content was measured in extracts from human pituitary adenomas using a 
specific RIA method for monitoring human galanin. Twenty-two out of twenty-four 
tumors contained galanin with notably high levels in corticotroph adenomas, varying 
levels m clinically inactive tumors, and low levels in GH secreting adenomas. Tumor 
galamn and ACTH contents were closely correlated in all tumors, hi four young patients 
with imcroadenomas and highly active Mb Gushing tumor galanin was inversely related 
to tumor volume. The molecular form of tumor galanin, studied with leveree-phase 
HPLC, was homogeneous with the majority of tumor galanin coeluting with standard 
human galamn. hi the tumors analysed with in situ hybridization there was a good 
correlation between galanm peptide levels and galanin mKNA expressioa In some 
taraors galanin mRNA and POMC levels coexisted, in oAers they were essentially in 
different cell populations. Levels of plasma galanin-LI were not related to tumor galanm 
concentration, and galanin levels were in the same range in sinus petrosus close to the 
pituitary venous drainage as in peripheral blood. Corticotrophin releasing homone 
mjections m two patients caused ACTH, but no detectable galanm release into smus 
petrosus. Our results demonstrate that corticotroph, but not GH adenomas, express high 
levels of galanin, in addition to ACTH, and that m some tumors both polypeptides are 
synthesised m the same cell population. However, galanin levels in plasma w«e not 
mfluenced by the tumor galanin content. 
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Cyclin Dl-negative mantle cell lymphoma: a clinicopathologic study based on 
gene expression profiling, 

EliK, W»ig<snbnrger DP, Cremer TC, OagfeA WrightG, Rosenwald A . Chiorazzi Igb^J 
3, GMkA SidiertR, De Jong D. Jaffe ES, Wilson WH. Delabie X Oit H^vfi RT, Sanggr 
m Smith LM, RimszaL, Braziel RM > MuIler^Hermeliiik HK. Campn F,, Gascoy neRD. 
StftUdtLM , Ch^nWC; Lvmphoma/Lettkemia Molecnlar Profiling Project. 

Department of Pathology and Microbiology, University of Nebraska Medical Center, 983135 
Nebraska Medical Center, Omaha, NE 68198-3 135, USA. kfu@unmc,edu 

Cyclin Dl overexpression is believed to be essential in the pathogenesis of mantle cell lymphoma 
(MCL). Hence, the existence of cyclin Dl-negative MCL has been controversial and difficult to 
substantiate. Our previous gene expression profiling study identified several cases that lacked 
cyclin Dl expression, but had a gene expression signature typical of MCL. Herein, we report the 
cliiucal, pathologic, and genetic features of 6 cases of cyclin Dl -negative MCL. All 6 cases 
exhibited the characteristic morphologic features and the unique gene expression signature of 
MCL but lacked the t(l 1 ;14)(ql 3; q32) by fluorescence in situ hybridization (FISH) analysis. The 
tumor cells also failed to express cyclin Dl protein, but instead expressed either cyclin D2 (2 
cases) or cyclin D3 (4 cases). There was good correlation between cyclin D protein expression and 
the corresponding mRNA repression levels by gene expression analysis. Using interphase FISH, 
we did not detect chromosomal translocations or amplifications involving CCND2 and CCND3 
loci in these cases. Patients with cyclin Dl-negative MCL were similar clinically to those with 
cyclm Dl-positive MCL. In conclusion, cases of cyclin Dl-negative MCL do exist and are part of 
the spectrum of MCL. Up-regulation of cyclin D2 or D3 may substitute for cyclin Dl in the 
pathogenesis of MCL. 
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M.u^ mpunvv^ueuto incegrui receptor lor f oot-and-mouth disease virus is 
expressed constitutive^ on the epitheUal cells targeted in cattle. 

MonaRhan P, GgjdS, SimBSonJ. Zhang Z. Welnreb Pg. Violette SM. Alwcandergen 
S. Jackson T . 

Institute for Animal Health, Pirbri^ Laboratory. Ash Road, Piibright, Surrey GU24 
ONF, UK. 

Field strains of Foot-and-mouth disease virus (FMDV) use a number of alpha(v)- 
integrins as receptors to initiate infection on cultured cells, and integrins are believed to 
be the receptors used to target epithelial cells in animals, to this study, 
immunofluorescence confocal microscopy and real-tune RT-PCR were used to 
mvestigate expression of two of the integrin receptors of FMDV, alpha(v)beta6 and 
alpha(v)beta3, within various epithelia targeted by this vmis in catfle. These studies show 
lhat alpha(v)beta6 is expressed constitutively on the surfaces of epithelial cells at sites 
where infectious lesions occur during a natural infection, but not at sites where lesions 
are not nonnally formed. Expression of alpha(v)beta6 protein at these sites showed a 
good correlation with the relative abundance of beta6 raRNA. hi contrast, alpha(v)beta3 
protein was only detected at low levels on the vasculature and not on the epithelial cells 
of any of the tissues investigated. Together, these data suggest that ui cattle, 
alpha(v)beta6, rather than alpha(v)beta3, serves as the major receptor that detammes the 
tropism of FMDV for the epithdia normally targeted by this vims. 
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Somatostatin receptors in primary liuman breast cancer: quantitative 
analysis of mRNA for subtypes 1-5 and correlation wifli receptor protein 
expression and tumor pathology. 

ICunarU. G?r^g 9)r|i|as gf, S^att HL, Sasl R. SneU L. Watson P. Chattdhari S . 

Fraser Laboratories For Diabetes Research, Department of Medicine, McOill University, 
Royal Victoria Hospital, 687 Pine Avenue West, H3A 1 Al Montreal, Quebec, Canada. * 
ujendra.kumar@nnihc.mcgill.ca 

Somatostatin receptors (SSTRs) have been identified in most hormone-producing tumors 
as well as in breast cancer. In the present study, we determined SSTRl-5 expression in 
primary ductal NOS breast tumors through semi-quantitative RT-PCR and 
immunocqrtochemistry. The results from the analysis of 98 samples were correlated with 
several key histological markers and receptor expression. All five SSTO subtypes are 
variably expressed at the mRNA level in breast tumors witfi 91% of samples showing 
SSTRl , 98% SSTR2, 96% SSTR3, 76% SSTR4, and 54% SSTRS. SSTRl-5 are 
localized to bofli tumor cells and the surrounding peritumoral regions as detected by 
immunocytochemistry. Levels of SSTR mRNA, when corrected for beta-actin levels 
were highest for SSTR3 followed by SSTRl, SSTR2. SSTR5. and SSTR4. Furthennor«, 
there was good correlation between mRNA and protein expression with 84% for SSTRl 
79% for SSTR2, 89% for SSTRS, 68% for SSTR4, 68% for SSTRS, and 78% for all five 
receptors. SSTRl, 2 and 4 were correlated with ER levels whraeas SSTR2 showed an 
additional correlation with PR levels. These correlations were independent of patient age 
and histological grade. Moreover, using immunocytodiemistiy, blood vessels exhibited 
receptor-specific localization for SSTR2 and SSTRS. Our results indicate significant 
correlations between mRNA and protein expression along with receptor-specific 
correlations with histological markers as well as ER and PR levels. Differential 
distribution of SSTR subtypes in tumors and receptor-spedfic expression in vascular 
structures may be considered as a novel diagnosis for breast tumors wifli receptor subtype 
agonists. 
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Human diorionic gonadotrophin beta expression in malignant Barrett's 
oesopIi^[us. 

CouvelardA, ParafF, VidaadD, Dabois S. Vidaud M . Fleiou JR DeeottC . 

Service d'Anatomie Pathologique, Hopital Beaujon, 921 18 Clichy cedex, France, 
amie.couvelard@bjn.ap-hop-paris.fi: 

BACKGROUND: Human chorionic gonadotrophin beta (hCGbeta) is expressed in 
several non-trophoblastic tumours, and this is usually associated with aggressive 
behaviour. Little is known about hCGb^ expression in Barrett's adenocarcinoma. 
MATERIALS AND METHODS: We determined the hCGbeta profile in a large series of 
surgically resected Barrett's adenocarcinoma (a) at mRNA level using real-time 
quantitative reverse-transcription polymerase chain reaction analysis and (b) at protein 
level using immunohistochemistry with a polyclonal antibody and with a monoclonal 
antibody specific for fi-ee hCGbeta. We then sought links between the hCGbeta protein 
expression pattern and clinical and pathological parameters, including patient outcome as 
well as vascular OTdolhelial growth factor (VEGF) expression. RESULTS: hCGbeta 
protein expression was observed in 43 of 76 (57%) Barrett's adenocarcinomas. We 
showed a strong correlation between hCGbeta protein abundance and CGB mRNA leveL 
We observed a statistical link between hCGbeta protein expression and infiltrative 
tumour type ( P=0.023), perineural neoplastic invasion ( P==0.007) and VEGF protein 
expression ( P=O.01 6). hCGbeta expression tended to be associated with a poor outcome 
(16% versus 36% survival 8 years after resection). CONCLUSION: Expression of 
hCGbeta correlates with specific infiltrative charact«istics and is associated with higher 
VEGF expression. Both molecules may play a co-ordinated role in ttie development of 
Barrett's adenocarcinomas. 
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Estrogen regulation of the cytochrome P450 3A subfamily fai humans. 

Williams ET, Leric M. Wrighton SA Davies PJ. Loose PS. Shipley GL. Strobe! HW. 

Department of Biochemistry, Medical School, University of Texas Health Science Center 
at Houston, 6431 Fannin, MSB 6.200, Houston, TX 77030. USA. 

This study examines the possible role of estrogen m regulating the explosion of the 
human CYP3A subfamily: CYP3A4, CYP3A5, CYP3A7, and CYP3A43. To accomplish 
ftas goal, mRNA was quantified from human livers and endometrial samples, and total 
CYP3A protein levels were evaluated by Western immunoblot analysis of the liver 
samples. The human endometrial samples were from premenopausal and postmenopausal 
women. The premenopausal endometrium was either in the proliferative or secretory 
phase, whereas for the postmenopausal endometrium samples, the women had been 
treated with either a placebo or estropipate. an estrogen substitute. After analyses, 
CYP3A4 mRNA was shown to have lower hepatic expression in females than in males 
the endometrium, CYP3 A4 and CYP3A43 are down-r«gulated by estrogen, whereas 
CYP3 A5 IS expressed at higher levels during the secretory phase. CYP3 A7 was not 
detected in the endometrium, hi addition, the CYP3 A subfamily showed increased 
mRNA expression in the liver as age increased. The expression levels of total CYP3A 
protein and total CYP3A mRNA showed good correlatioa Despite apparent regulation of 
CYP3A4 mRNA expression by estrogen, the effects of estrogen may be overshadowed 
by additional regulators of g«ie expressioa 
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Discordant regnlation of granzyme H and granzyme B expression in 
human lymphocytes. 

S^de Mes KA, SMm TJ. Edwards KM Chen W. Pellicd DG. Godfrey PI. Trapani 



Cancer Immunology Laboratory, Peter MacCallum Cancer Centre, Locked Bag 1 
A'Beckett Street, East Melboiime, 8006, Australia. 

We analyzed the expression of granzyme H in human blood leukocytes, using a novel 
monoclonal antibody raised against recombinant granzyme H. 33-kDa granzyme H was 
easily detected in unfractionated peripheral blood mononuclear cells, due to its high 
constitutive expression in CD3(-)CD56(+) natural killer (NK) cells, whereas granzyme B 
was less abundant The NK lymphoma cell lines, YT and Lopez, also expressed high 
granzyme H levels. Unstimulated CI>4(+) and particularly CD8(+) T cells expressed far 
lower levels of granzyme H than NK ceUs, and various agents tfiat classically induce T 
cell activation, proliferation, and enhanced granzyme B expression failed to induce 
granzyme H expression in T ceUs. Also, granzyme H was not detected in NK T cells 
monocytes, or neutrophils. There was a good correlation between mRNA and protein 
expression in cells that synthesize both granzymes B and H, suggesting that gzmH gene 
transcription is regulated similarly to gzmB. Overall, our data indicate that although the 
^mB and gzmH genes are tighfly linked, expression of the proteins is quite discordant in 
T and NK cells. The finding that granzyme H is firequenfly more abundant than granzyme 
B m NK cells is consistent with a role for granzyme H in complementii^ the pio- 
apoptotic function of granzyme B in human NK cells. 



PMID: 15069086 [PubMed - indexed for MEDLINE] 



64 ; Acta Biochim P ol. 2003:50f4^:106S-7^. Related ArtMes. Links 



•■•••^1 



Expressioii level of lJbc9 protein in rat tissues. 

Polebi owski F, Szalc A. Sakowicz M. Szutowicz A. Pawelczvk T 

Department of Molecular Medicine, Medical University of Gdansk, 80-21 1 Gdansk. 
Poland. 

Ubc9 is a homologue of the E2 ubiquitin conjugating enzyme and paitidpates in tfie 
covalent linking of SUMO-1 molecule to the target protein. In this report we describe a 
single and efficieait method for obtaining pure human recombinant Ubc9 protein. The 
purified Ubc9 retained its native structure and was fully active in an in vitro sumoylation 
assay with the promyelocytic leukaemia (PML) peptide as a substrate. In order to better 
understand the physiology of Ubc9 protein we examined its levels in several rat tissues. 
Immunoblot analyses performed on tissue extracts revealed quantitative and qualitative 
differences in the expression pattern of Ubc9. The Ubc9 protein was present at a high 
level in spleen and lung. Moderate level of Ubc9 was detected in kidney and liver. Low 
amount of Ubc9 was observed in brain, whereas the 18 kDaband of Ubc9 was barely 
visible or absait in heart and skeletal muscle. In heart and muscle extracts the Ubc9 
antibodies recognized a 38 kDa protein band. This band was not visible In extracts of 
other rat tissues. A comparison of the relative levels of Ubc9 mRNA and protein 
indicated that the overall expression level of Ubc9 was the highest in spleen and lung. In 
sple«i, lung, kidney, brain, liver and heart there was a good correlation between the 1 8 
kDa protein and Ubc9 mRNA levels. In skeletal muscle the Ubc9 mRNA level was 
unproportionally high comparing to the level of the 18 kDa protein. The presented data 
indicate that in the rat the expression of the Ubc9 protein appears to have some degree of 
tissue spedficity. 
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Neurokinhi 1 receptor and relative abundance of the short and long 
isoforms in the human brain* 

Cabcriotto L. Hard YL, Mardock P, Wahlin JP. Melotto S, Corsi M. Carletti R 

Department of Biology, Psychiatry CEDD, GlaxoSmithKline Medicine Research Centre, 
Verona, Italy. LauraX.Caberlotto@gsk.com 

Substance P exerts its various biochemical effects mainly via interactions through 
neuroldnin-l receptors (NKl), Recently, the NKl receptor has attracted considerable 
mterest for its possible role in a variety of psychiatric disorders including depression and 
anxiety. However, little is known regarding the anatomical distribution of NKl in the 
human central nen^ous system (CNS). Riboprobe in situ hybridization, quantitative PGR 
and in vitro autoradiography were performed. Highest NKl mRNA levels were localized 
in the locus coeruleus and ventral striatum, while moderate hybridization signals were 
observed in the cerebral cortex (most abundant in the visual cortex), hippocampus and 
different amygdaloid nuclei. Very low levels of the NKl mRNA were detected in the 
cerebellum and thalamus. In view of the existence of a long and short isoform of the NKl 
receptor, it was of mterest to assess whether there was a differential distribution of the 
two splice variants in the human CNS and peripheral tissues. A quantitative TaqMan 
PCR analysis showed that the long NKl isoform was the most prevalent throughout the 
human brain, while m peripheral tissues the truncated form was the most represented. 
3H-Substance P autoradiogn^hy revealed a good correlation between receptor binding 
sites and NKl mRNA expression throughout the brain, with the highest levels of bindmg 
in the locus coeruleus. These results provide the anatomical evidence that the NKl 
receptors have a strong association with neuronal systems relevant to mood regulation 
and stress in the human brain, but do not suggest a region-specific role of the two 
isofonns in the CNS. 
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Transcriptional activity of potent glucocorticoids: relevance of 
glncocorttcoid receptor isoforms and drug metabolites. 

Spikfl I. Hamiwpr S, Klenser B. Kortine HC. Schafer-Kortiin j > M 

Institut fur Phannazie, Abteilung fur Phannakologie und Toxikologie, Frde Univeraitat 
Berlin, B^lin, Germany. 

As compared to standard glucocorticoids (GQ, prednicaibate (PC) is favorable in the 
treatment of eczema due to its high benefit/risk ratio. The remarkable anti-inflammatory 
effects of PC are in shrong contrast to its reported low glucocorticoid recqjtor (GR) 
binding affinity. In transfected COS-7 cells we related the transcriptional potencies of 
PC, its metabolites and conventional GC to thdr recqptor binding propwties. Moreover, 
the expression pattern of the human GR isoform hGRalpha and its mutiial dominant 
native inhibitor hGRbeta in skin cells have been investigated as well as the influence of 
hGRbeta on receptor binding and transactivation. hGRalpha mRNA and protein was 
largely overexpressed in skin cells. hGRbeta showed no influence on hGRalpha binding 
and transactivation. Concaitration response curves indicated the greater transactivation 
potency of b^amethasone 17-valerate followed by d«camethasone and prednisolone 1 7- 
ethylcarbonate. Native PC appeared almost as potent as dexamethasone. With both a 
strong correlation was observed between transactivation and GR binding. Copyright 2003 
S.Karger AG, Basel 
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Transcript profiling of human platelets using microarray and serial 
analysis of gene expression. 

Gnatenko DV. Bumi JJ. McCorlde SR. Weissmann D. Ptirrn^. pt 

Depalment of Medicine, Program in Genetics, State Univetsity of New York Stonv 
Brook 1I794-815I. USA. oiuiiy 

Human platelets are amicleate blood ceUs that retain cytoplasmic mRNA and maintain 
functionally mtact protein translational capabilities. We have adapted complementary 
tectoiques of microairay and serial analysis of gene expression (SAGE) for genetic 
pr^lmg of highly purified human blood platelets. Microarray analysis using the 
Aflfymetrix HG-U95Av2 approximately 12 600-probe set maximaUy identified the 
repression of 2147 (range, 13%-17%) platelet-expressed transcripts, with ^ximately 
22% collectively mvolved in metabolism and receptor/signaling, and an 
overrepresentation of genes with unassigned function (32%). In contrast, a modified 
SAGE protocol using the Type IIS restriction «izyme Mmel (generating 21-base pair 
Lbpj or 22-bp tags) demonstrated that 89% of tags represented mitochondrial (mt) 
transcripts (enriched in 16S and 128 ribosomal RNAs), presumably related to persistent 
mt-traiscnption m the absence of nuclear-derived transcripts. The frequwicy of non-mt 
SAGE tags paralleled average difference values (relative expression) for the most 
abundant" transcnpts as determined by miaroarray analysis, establishing tiie 
concordance of both techniques for platelet profiling, (^titative reveree transaiption- 
polymerase chain reaction (PCR) confirmed the highest fiequency of mt-derived 
transcnpts, along with the mRNAs for nemogranin (NGN, a protein kinase C substrate) 
Mid the complement lysis inhibitor clusterin among the top 5 most abundant transcripts 
For confirmatory characterization, immunoblots and flow cytometric analyses were 
perfortned, establishing abundant cell-surfece expression of clusterin and intracellular 
repression of NGN. These observations demonstrate a strong correlation between high 
transcript abundance and protein expression, and they establish the validity of transcript 
analysis as a tool for identifying novel platelet proteins that may regulate normal and 
pathologic platelet (and/or megakaryocyte) fimctions. 
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Molecular characterisation of carbohydrate digestion and absorption tai 
equine small intestine. 

Department of Veterinary Preclinical Sciences, University of Liverpool, UK. 

Dietary carbohydrates, when digested and absorbed in the small intestine of the horse 
F^vide a substantial fraction of metabolisable energy. However, if levels in diets excUd 
the capacity of the equine small intestine to digest and absorb them, they reach the 
hindpt, cause alterations in microbial populations and the metabolite products and 
predispose the horse to gastrointestinal diseases. We set out to determine, at the 
molecular level, the mechanisms, properties and the site of expression of caibohydrate 
J«^tive and absorptive functions of the equme small intestinal brush-border membrane. 
We have demonstrated that the disaccharidases sucrase, lactase and maltase are expressed 
diversely along the length of the intestine and D-glucose is transported across the equine 
mtestmal brush-border membrane by a high affinity, low capacity, Na+/glucose 
cotransporter type 1 isoforai (SGLTl). The highest rate of transport is in duodenum > 
jqunum > ileum. We have cloned and sequenced the cDNA encoding equine SGLTl and 
alignment with SGLTl of other species indicates 85-89% homology at the nucleotide and 
84-87% identity at the amino acid levels. We have shown feat there is a good correlation 
between levels of functional SGLTl protein and SGLTl mRNA abundance along the 
length of the small intestine. This indicates that flie major site of glucose absorption in 
horses maintained on conventional grass-based diets is in the proximal intestine, and the 
expression of equine intestinal SGLTl along the proximal to distal axis of the intestine is 
regulated at the level of mRNA abundance. The data presented in this paper are the first 
to provide information on the capacity of the equine intestine to digest and absorb soluble 
carbohydrates and has implications for a better feed management, pharmaceutical 
intervention and for dietary supplementation in horses following intestinal resection. 
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Vascular endothelial growth factor enhances cardiac aUosraft 
arteriosclerosis. 

CMdiopulmonaiy Research Group, Transplantation Uboratory, University of Helsinki 
and Helsmki University Central Hospital. Helsinki. Finland. £i.I^^^S£.fi 

l^^f^Sy^^'-^^'"^ arteriosclerosis is a complex process of alloimmune 

^k^eS^^^TJ T°"' and smooth muscle cell proliferation that includes cross 
taUc between cytokines and growth fectors. METHODS AND RESULTS- Our results in 
rat cardiac allogmfts established alloimmune response as an alternative stimulus capabTe 
of inducing vascul^ endothelial growth fector (VEGF) mRNA and protein expresdon in 

Z^°T ^^f^ri^filtiHtingmononuclear inflammatory cells, which^S 
that these cells may function as a source of VEGF to the cells of coronary arteii^ Linear 

T^"^' ^v!"^ of arterioscSiSSns 

revealed a strong correlation between intragtaft VEGF protein expression and the 

ftidcening. whereas blockade of signaling downstream of VEGF 

reenter sigmficantly reduced arteriosclerotic lesions. In addition, in cholesterol-fed 

rabbits mtracoronary perfusion of cardiac allografts with a clinical-grade adenoviral 

vector that encoded mouse VEGF(164) enhanced the fomiation of arteriosclerotic . 

lesions, possibly secondary to increased intragrafl influx of macrophages and 

neovasculanzation in the intimal lesions. CONCLUSIONS: Our findings suggest a 

Cl'Zf^?? '""^^ ^"^'"^ ^^^^ ^^"^"^ arteriosclerotic 1^ ion formation in 
uie allograft cytokme microoivironmait 
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Expression and distribution of laminin alplial and alplia2 citains in 
embiyonic and adult mouse tissues: an immunochemical approach. 

SjwakiX ait23LB. laLte U, Timpl R. Talts JF. 
Max-Planck-InsUtute for Biochemistry^ Martinsried, D-821 52, Gennany. 

Sonl^I^h"^^^^^'^^^"' localization of laminin alphal and alpha2 chains in 
deyelopmoit and m adult mice were examined. Recombinant fragments were used to 
obtain high-titer-specific polyclonal antibodies for establishing quantitative 
radioimmuno-inhibition assays. TUs often demonstirated an abundance of alpha2 diain 
b^also distinct amounts of alphal chain for adult tissues. Hie highest amomts of alphkl 
were found m placenta, kidney, testis, and Uver and exceeded those of alpha2. All other 
tissue extracts showed a higher content of alpha2, which was particularly high in heart 
and muscle wh«i compared to alphal. Content of gammal chain, shared by most 
laimmns, was also analyzed. This demonsb-ated gammal chain levels being equal to or 
mod«ately exceeding tfie sum of alphal and alpha2 chains, indicating tiiat titese isofonns 
ryrescnt the major known laminin isofonns in most adult mouse tissues so far examined 
Moreover, we found good correlation between radioimmuno-mhibition data and mRNA ' 
levels of adult tissues as measured by quantitative real-time reverse transcriptase-PCR 
Embryomc tissues were also analyzed by radioimmuno-inhibition assays This 
demoMtrated for day 1 1 embryos comparable amounts of alphal and ganunal and a 
more than 25-fold lower content of alpha2. This content increased to about 10% of 
alphal m day 13 embryos. The day 18 embryo showed in heart, kidney, and liver, but not 
yet m bram and lung, alphal/alpha2 chain ratios comparable to those in adult tissues 
hmnunostaming demonsti^ted alphal m Rdchert's membrane (day 7.5), while alpha2 
could not be detected before day 1 1 .5. These data were compared with 
immunolustochemical localization results on several more embryonic and adult tissue 
sections. Our results regarding localization are consistent with fliose of earUer work with 
some notable exceptions. ITiis was in part due to epitope masking for monoclonal 
antibodies commonly used in previous studies in esophagus, mtestine, stomach, liver. 
Kidney, and spleen. ' 
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Modulation of glucagon receptor expression and response in transfected 
fatumah embryonic iddney cells. 

Ikegami T. Cvdcss AM. Bonscarel B . 

Department of Medicine, George Washington University Medical C«iter, Washington 
District ofColumbia 20037, USA. ' 

The modulation of glucagon recq)tor (GR) expression and biological response was 
investigated in human embryonic kidney cell (HEK-293) clones pennanently expressing 
the GR with different densities. The GR mRNA expression level in these clones was 
upregulated by cellular cAMP accumulation and presented a good correlation with both 
the protein expression level and the maximum number of glucagon binding sites. 
However, the determination of glucagon-induced cAMP accumulation in these cell lines 
revealed fliat the enhancement of receptor expression did not lead to a proportional 
increase in cAMP formation. Under these conditions, the maximum cAMP production 
induced by NaF and forskolin was not significantly different among selected clones, 
regardless of the receptor expression level. High receptor-expressing clones showed the 
greatest susceptibility for agonist-induced desensitization compared with clones with 
lowCT GR expression levels. The results of the present study suggest that the GR can 
recruit non-GR-specific desensitization medianism(s). Furthamore, the partial inhibition 
or alteration of the overall cAMP synthesis pathway at the receptor level may be a 
necessary adaptive step for a cell in response to a massive inraease in monbrane receptor 
expression level. 
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Assessment of proliferative activity in colorectal carcinomas by 
quantitative reverse transcriptase-polymerase chain reaction (RT-PCR). 

Dnchrow IVL Hasemever S, BroU R. Bruch HP, Windhovel P . 

Surgical Research Laboratory, Surgical ainic, Medical University of Lubeck, 
Ratzeburger Allee 160, D-23538 Lubeck, Gwrnany. 

The monoclonal antibody Kj-67 and the isospecific monoclonal antibody MIB-1 are 
routinely used in oncology to assess the proliferation index of tumor cells. A more 
objective and SMsitive method is the determination of the of Ki-67 protein-specific 
mRNA by quantitative reverse transcriptase-polymerase chain reaction (RT-PCR). In 25 
resected colorectal adenocarcinomas of different stages and grades we detennined 
b^een 0.2 and 4.4 amol (10(-18) mol) Ki-67 protein-specific mRNA per microgram 
total RNA (median = 0.88 amol). The corresponding Ki-67 indices (expressing the 
pCTcentage of Ki-67/MIB-I positive tumor cells) ranged from 41 to 81% (median = 61%). 
We found a good correlation between Ki-67 index and mRNA expression (r = 0.75), a 
significant correlation between both data and tumor stage (primary tumor, regional nodes, 
metastasis [pTNM] staging classification) (p < 0.001), but not between both data and 
tumor grade. Both Ki-67 indices (p = 0.05) and mRNA levels (p 0.014) correlated 
significantly to the patients' survival. These results demonstrate that the Ki-67 protein- 
specific quantitative RT-PCR is a usefiil method for the characterization of tumor cell 
proliferation. 
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Immonohistochemieal aiia()rsi5 of NY-ESO-1 antigen expression in normal 
and mali^ant human tissue. 

JungMuth AA. Chen YT, Stockert E . Busam KJ, Kolb D. Iversen K. Copian K, 
Williamson B, Altorki N, Old LJ , 

Ludwig Institute for Cancer Research, Memorial Sloan-Kettering Cancer Center, New 
York, NY, USA, jungblua@mskcc.org 

NY-ESO-1, a member of the CT (cancer/testis) family of antigens, is expressed in normal 
testis and in a range of human tumor types. Knowledge of NY-ESO-1 expression has 
depended on RT-PCR detection of mRNA and there is a need for detecting NY-ESO-1 at 
the protein level. In the present study, a method for the immunochemical detection of 
NY-ESO-1 in paraffin-embedded tissues has been developed and used to define the 
expression pattern of NY-ESO-1 m normal tissues and in a panel of human tumors. No 
normal tissue other than testis showed NY-ESO-1 reactivity, and expression in testis was 
restricted to germ cells particularly spermatogonia. In human tumors, the frequency of 
NY-ESO-1 antigen expression corresponds v^th past analysis of NY-ESO-1 mRNA 
expression e.g., 20*^30% of lung cancers, bladder cancers and melanonia, and no 
expression in colon and renal cancer. Co-typing of NY-ESO-1 antigen and mRNA 
expression in a large panel of lung cancers showed a good correlation. There is great 
variability hi NY-ESO-1 expression in individual tumors, ranging from an infrequent 
homogeneous pattern of staining to highly heterogeneous antigen expression. Copyright 
2001 Wiley-Liss, hic. 
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Expression of superoxide dismutases, catalase, and glutathione peroxidase 
in glioma cells. 

Zhfingjg. Yan T. LIm R. Oberlev LW. 

Radiation Research Laboratory, Department of Radiology, The Univrasity of Iowa. Iowa 
City 52242, USA. 

Four primary antioxidant enzymes ware measured in botii human and rat glioma cells. 
Both manganese-containing superoxide dismutase (MnSOD) and copper-zino-containing 
superoxide dismutase (CuZnSOD) activities varied greatly among the different glioma 
cell lines. MnSOD was generally higher in human glioma cells than in rat glioma cells 
and relatively higher than in other tumor types. High levels of MnSOD in human glioma 
cells were due to fte high levels .of expression of MnSOD mRNA and protein. 
Heterogeneous expression of MnSOD was present in individual glioma cell lines and 
may be due to subpopulations or cells at different differentiation stages. Less difference 
in CuZnSOD, catalase, or glutathione peroxide was found between human and rat glioma 
cells. The human glioma cell lines showed large dififiarences in sensitivity to the 
glutathione modulating drugs 1,3-bis (2-chloroethyl)- 1 -nitrosourea (BCNU) and 
buthionine sulfoximine (BSO). A good conelation was found between sensitivity to 
BCNU and the activities of catalase in these cell lines. Only one ceU line was sensitive to 
BSO and this line had low Cui^SOD activity. 
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Protein abundancy and mRNA levels of the adipocyte-type fatty acid 
binding protein correlate in non-invasive and invasive bladder transitional 
cell carcinomas. 

Gromova I. Gromov P. Wolf H. Celis JE . 

Department of Medical Biochemistry and Danish Centre for Human Genome Research 
The University of Aarhus, Aarhns C, Denmark. 

The adipocyte type fetty acid-binding protein (A-FABP) is a small molecular weight fatty 
acid-bmding protein whose expression correlates bofli with the grade of atypia and the 
stage of bladder transitional cell carcinomas (TCCs). To determine if the protein 
abundancy correlates with the mRNA levels in non-invasive and invasive lesions we 
have analysed fresh TCCs (grade n, grade in, T2-4) by two-dimensional ' 
polyacrylamide gel electrophoresis (2D-PAGE) and measured the mRNA levels using the 
reverse transcnption linked polymerase chain reaction (RT-PCR). Overall, the results 
showed a good correlation between protein abundancy and mRNA levels, indicating that 
the lade of expression of fheprotdn obsaved in some lesions reflects low levels of 
transcription of the A-FABP gene rather than translational regulation. In addition, our 
studies showed that the loss of A-FABP protein observed in some tumors is not 
compensated by an increase in the skin fatty acid-binding protein PA-FABP, as is the 
case in ttie A-FABP knockout mice. 
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[3H]MK-801 binding and the mRNA for the NMDARl subunit of the 
NMDA receptor are differentiaUy distributed hi human and rat forebrafai. 

Meoni P. Mugnaini M. Bunnemann BH. Trist DG> Bowerv NG . 

Department of Phannacology, Medical School, University of Birmin^am, UK. 
meomp@aovell S.bham.acuk 

The distributions of [3H]MK-801 binding and the NMDA NRl subunit mRNA were 
studied using receptor autoradiography and in-situ hybridization in rat and human brain 
whole-hemisphere coronal sections. Receptor protein detected by radioligand 
autoiadiogr^hy and tiie mRNA for the key subunit of the receptor presented similar 
distributions in the forebrain, with a few areas showing an imbalance between the levels 
of mRNA and receptor protein. Human frontal cortex showed a relative abundance of 
NMDARl mRNA as compared to [SHJMK-'SGl binding. The same area in rat brain did 
not show any difference in the two distributions. In comparison, the rat claustrum 
presented a relative excess of NMDARl mRNA which was not detected in human 
sections. Human caudate nucleus exhibited relatively high levels of [3H]MK-801 binding 
that were unmatdied in rat caudate. The hippocampi of dtfio: species presented similar 
levels of [3H]MK-801 binding and NMDARl mRNA, but when the two signals were 
measured in specific subfields of the hippocampal formation, the differential distribution 
of the two signals reflected the anatomy of hippocampal connections assuming a 
pref^ential dendritic distribution for MK-801 binding. Interestingjy, rat and human 
hippocampi also showed some important species-dependent difference in the relative 
distribution of the receptor protein and mRNA. The data presented show an overall good 
correlation between the mRNA for the key subunit of the NMDA recq>tor and the 
functional receptor detected with radioligand binding and hi^Iight the presence of local 
differences in their ratio. This may reflect different splicing of the mRNA for the 
NMDARl subunit in specific brain areas of rat and human. The spedes-dependent 
differences in the relative distribution of the mRNA for the key subunit of the NMDA 
receptor and that of a marker of functional receptors also highlights important differences 
in the NMDA function in rat and human brain. 
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Quantitative determinations of tlie steady state transcript levels of 
hexokinase isozymes and glucose transporter isoforms in normal rat 
tissues and the malignant tumor cell line AH130. 

Shinohara Y. Yamamoto K Inoo K. Yamazald N, Terada H . 

Faculty of Pharmaceutical Sciences, University of Tokushima, Japan. 
yasuo@ph.tokushima-u.ac.jp 

The steady state transcript levels of the four hexokinase (HK) isozymes and four glucose 
transporter (GLUT) isoforms were determined quantitatively by Northern analysis of 
RNA samples from rat tissues using synthetic fragments of the RNAs encoding the HK 
isozymes and GLUT isoforms. Results showed that the levels of HK isozyme transcripts 
wore low in rat tissues, the level of that most highly expressed, (he type I isozyme (HKI), 
in the brain being 0.025% of the total poly(A)+ RNA. A good correlation was found 
between the reported HK activities and the total amounts of transcripts encoding all HK 
isozymes in various tissues, showing that the HK activities in tissues can be estimated 
from tiie total amount of transcripts ^coding HK isozymes. The proposed associated 
expressions of HKl isozymes and GLUT isoforms in particular tissues were confinned at 
their transcript levels. The steady state transcript levels of type II HK and (he type 1 
GLUT isoform in tihie malignant tumor cell line AHl 30 were also determined 
quantitatively. 
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Expression of the multidrog resistance-associated protein (MRP) mRNA 
and protein in normal peripheral blood and bone marrow haemopoietic 
cells. 

^^egrand O, PerrgtBL Img JR. Simonm G. Gnrbaxani Zittonn tL Marie JP > 

Laboratoire de Cinetique et de Cultures Cellulaires, Hotel Dieu, Paris, France. 

We studied the expression of multidrug resistance-associated protein (MRP) in normal 
haemopoietic cells from peripheral blood and bone marrow. The MRP mRNA levels 
were estimated by RT/PCR and in situ hybridization (ISH) assay, and the protein levels 
by flow cytometry. 21 samples of peripheral blood and 21 samples of bone marrow (1 1 
normal bone marrow donors, 10 patients in complete remission after chemotherapy for 
large cell lymphoma or acute myeloid leukaemia) were analysed. In peripheral blood the 
mean MRP mRNA level in CD3+ cells was statistically higher than in the other cells (3- 
fold by the methods used). The levels of MRP in CD3+ varied from one individual to 
another (4.5-34.8 units by RT/PCR and 5-23 grains/cell by ISH); however, this was 
proportional to the variation in all the cell lineages of same individual (r = 0.84). lii bone 
marrow the mean MRP levels of the various cell lineages (including CD34+) were 
similar to the basal level in HL60 cells. Individual expression levels were again variable; 
however, there was no difference between untreated normal bone marrow and post 
chemotherapy normal bone marrow. MRP protein expression was determined by flow 
cytometry with the monoclonal antibody MRPm6. The CD4+ lymphocytes exhibited a 
higher MRP protein expression than the other cell lineages, including CD8+ cells. There 
was a good correlation between the three methods used (RT/PCR and ISH, P « 0.0001 , r 
^ 0,87; RT/PCR and flow cytometry, P = 0.0001 , r = 0.85; ISH and flow cytometry, P 
0.002, r = 0.67). 
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Rat kidney glutamyl amiDopeptidase (aminopeptidase A): molecular 
identity and cellular localization. 

SSB&L, YeM Trovanoygkava 1V| Wllk E Wilk S. Heaiv DP 

?o?kT^^^Y^±^ZT^°^' ^^^^^^ of Medlcme. CUy University of New 

Glutonyl aminopeptidase [aminopeptidase A (EAP), EC 3.4.1 1.7] is an ectoenzyme that 
selectively hydrolyzes acidic amino acid residues fiom the amino terminus of 
oligopeptides. EAP activity is highest wiAin the kidney and small intestine. The murine 
pre-B cell BP-1/6C3 and the human kidney glycoprotein gpl60 differentiation antigens 
ftave beai reported to have biochemical properties indistinguishable from EAP. It is not 
known however, if rat kidney EAP is a homologue of these antigens or molecularly 
distmct. Using the reverse transcription-polymerase chain reaction mefliod with 
oligonuc eohde primers based on the BP-1/6C3 nucleotide sequence, we isolated a 450- 

lUTt ! «^ f '^1 ^^"^ '^^ P«««l ^^^NA encoded a predicted 

piotem that was 92% and 86% identical to the murine BP.1/6C3 and human gpl60 
antig«is respectively; the amino acid sequence within the zinc-binding domain was 
completely conserved. Purification of EAP fiom rat kidney and microsequence analysis 
of a tryptic digest peptide fragment (18-mer) indicated that the fragment was highly 
similar to a region within the BP-1/6C3 and gpl60 proteins. Northern blot hybn^ization 
and mmaunoblot analyses were also consistent with labeling of products the same size as 
Tf^'.^L?' ^^-'^f'"' ^^'Sens. Here was a go«^ conelation^^Te 

cellular distribution of EAP mRNA and EAP famnunoreacti^ty. with proximal tubX^ 
and glomeMor mesangial ceUs having the highest densities. These results indicate that 
rat kidney EAP is a species homologue of the murine BP-1/6C3 and human gpl60 
antigens. Furthermore, on the basis of its cellular localization, rat kidney EAP is likely to 
be involved m degradation of oligopeptides within the glomerulus and the glomerular 
ftltrate. Since cells that express EAP also express receptors for angiotensin 11 an 
intrarenal vasoactive hormone that is a substrate for BAP, these results furtha suggest 
that EAP may play a role in modulating the activity of intrarenal angiotensin H. 
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Differential expression of the short and long forms of the gamma 2 subonit 
of the GABAA/benzodiazepine receptors. 

MlraUes CP. Gutierrez A, jaanZU. BtglMJ. Pe Bias AL. 

Division of Molecular Biology and Biochemistry, School of Biological Sciences 
University of Missouri-Kansas City 641 10-2499. ' 

VT^^^^^^^ encoding the gamma 2S and gamma 2L subunits of the 

^ u.'*^?'' *® ^* ^ ^ Tev&Aed by in situ hybridization, northern blot 
and dot blot analysis using specific antisense oligonucleotides. In addition the 
quantitative disMbution of the gamma 2S and gamma 2L subunit peptides'participating in 
the tuUy assembled GABAA receptors^enzodiazepine receptors has been mapped by 
mmiunoprecipitation with specific anti-gamma 2S and anti-gamma 2L antibodies 
Several neuronal types and brain regions are enriched in gamma 2L such as neurons of 
the layer II of stiiate cortex and cerebellar Purldnje ceUs as well as flie inferior coUiculus 
supenor colhculus, deep cerebellar nucld, medulla and pons. Oflier neuronal types and ' 
regions are ennched in gamma 2S such as flie mitral cells of flie olfactory bulb, pyramidal 
neurons of the pyrifomi cortex, layer VI of the neocortex, granule ceUs of the dentate 
g>Tus and pyramidal cells of die hippocampus. Other cortical areas and cerebellar granule 
cells express both gamma 2S and gamma 2L in comparable amounts. There is a good 
correlation between die relative expression of gamma 2S and gamma 2L mRNAs and the 
relative presence of these protem subunits m My assembled and raatiire receptors in die 
studied bram regions. The differential distribution of gamma 2S and gamma 2L might 
result m difierential ethanol sensitivity of the neurons expressmg fliese GABAA receptor 
subumts. *^ 



PMID: 7968350 [PubMed - indexed for MEDLINE] 



449: CtmcerRes. 1994 Jan 15;54(2):560-4, Related Articles. Links 

CeU proliferation in human soft tissue tumors correlates with platelet- 

il l"!^^ ^ expression: an fanmunohistochemical and in 
situ nybnaization study. 

g^B&J. Coltrein Mn Gown AM 

Dq)aitment of Pathology, University of Washington, Seattle 98195. 

l^^r^°V^^ hypothesis that the B chain of the platelet-derived growth factor 
!,'yo^«>""ecttve tissue mitogen and growth fector, could be expressed by 
hymm soft tissue tumors, and that its expr^ion could play a role in the control of cell 
prohferation in these tumor.. Using a set of 56 soft tissue tumors, including benign 
tumors and all three grades of sarcomas. PDGF-B chain protein ^as localised rZg 

^^f"^T^^%'^P'^^-^ ^^'^^^^^ i« hybridization. 

The hypothecs fliat PDGF-B expression was related to cell pmliferation was tested by 
sunultaneously demonstrating the expression of the proliferating cell nuclear antigen in 
mGF felpTI ^^o'^ °f same tumors. Sixty and 82% of tumors had demoLrable 
PDGF-B mRNA and protem, respectively, with a strong correlation between &eir 

?D?^R ^ ° ^ «>^«tion betwe«i 

pn^p o increasing malignant tumor grade (P = 0.006). and between 

l-DGF-B expression and increasing proliferating cell nuclear antigen index (P = 0 01) 
was found. All tumors were also demonstrated to express the beta receptor of PDGF via 
immunohistochemistry. These studies suggest that PDGF-B expression may be an 
mportant mediator of cell proliferation control, via an autocrine mechanism, in human 
soft tissue tiimors and may correlate with clinical outcome in the sarcomas. 
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Expression of cytokines and growth factors in human 
glomerulonephritides. 

Waldherr R, Noron)hia n., W^r Z. Krager C. Stein H . Sturnm G. 
Department of Pathology, University of Heidelberg, Gemiany. 

Numerous experimental studies point to the potential role of cytokines and growth fecfors 
m ^e pathogenrais^f renal disease. However, from the various autocrine and paracrine 
mediators identified m vitro and in animal models, so far only a few have been 
demonstrated m selected human glomerulopathies. We examined two types of 
glomerulonephritis (GN): extracapillary ON with anti-neutrophil cytoplasmic 
autoantibodies (ANCA), an example of an acute form of GN, and mesangial IgA GN 
usually a chronic form of GN, with immunocytochemistry. in situ hybridization and flie 
pol^erase diam reaction. Noraial renal tissue from tumour nephrectomies served as a 
conti-ol. In ANCA-positive GN with active renal lesions (crescents, glomerular and 
vascular necrosis) infiltrating mononuclear ceUs in glomeruli and in the interstitium 
fSSf "^^^'^f^f beta, tumour necrosis fector (TNF)-alpha, IL.2, interferon 
JFJO-^irana, platelet^erived growth factor (PDGF) and transfonning growth factor 
^ , f ■ expression was also observed in activated resident cells, including 

endothelial cells, capsular epithelial cells, smooth muscle cells of vessel walls, fibroblasts 
and some tabular epithelial cells. In addition, we noted an increase in the cytoicine and 
growthfactor receptors TNF-R, IL-IR type U, IL-2R, IFN-gamma R and PDGF beta-R 
In contrast, m mesangid IgA-GN, II.1 beta, TNF-alpha, 

usually absent m glomeruli. Mesangial expansion in this disorder was accompanied bv an 
increased expression of PDGF, PDGF beta-R, TGF-beta and IL-6 in mesangial areas. In 

F?'^ correlation was observed between cytokine expression at the 
T^CATED AT 250 WOR^) ^^^"^ ^^''^^ On«ttunocytochemishy).(ABSTRACT 
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T-cell receptor V beta-family usage in primary cutaneous and primary 
nodal T-cell non-Hodgkin's lymphomas. 

freesman AH. Hu HZ. TUanus MG. de Geas B. Schunrman HJ. Retema R. van 
Wichen PR vanVlotenWA. deWegerRA . 

Department of Pafliology, University Hospital Utrecht, The Netheriands. 

To evaluate whether the expression of T-cell receptor (TCR) V beta families in eight 
cases of malignant T-cell lymphomas took place in a preferential manner, we analyzed 
four cases of mycosis fungoides (MF), the most common form of primary cutaneous T- 
cell non-Hodgkin's lymphomas (NHL), and four cases of primary nodal T-cell NHL. The 
usage of V beta femilies in T-cell populations was investigated on mKNA that was 
transCTibed to cDNA using a C beta primer and reverse transcriptase. Subsequently, the 
specific usage of the families was analyzed by polymerase diain reaction (PGR) using 
oombmations of the selected C beta-oligonucleotide primer and one of the family-specific 
V beta primers. Peripheral blood lymphocytes ftom four healthy volunteers and 1 
"reactive" lymph node served as a control and expressed all 20 V beta families tested for. 
In T-cel! lines, wifli restricted V beta expression, and in three patients with advanced MF, 
oiily one or two V beta femilies were expressed at the mRNA level. In an early MF lesion 
this nionoclonal expression was absent: several V beta families were expressed with a 
weak intensity. This may indicate ei&er a polyclonal origin of MF, or that too few 
monoclonal neoplastic cells were present in the tissue specimen. In the four nodal T-cell 
NHL, only one family could be clearly distinguished, whereas some of the other V beta 
families showed only a weak expression. These latter femilies rqjresent the reactive T- 
cell component in the nodal T-cell NHL. Both in nodal T-cell NHL and in MF tiiere was 
no preferential expression of a particular V beta fanuly There was a good correlation 
between PGR data and the expression of V beta-family protein products observed by 
immunohistoch^stry on tissue sections of the T-cell lymphomas. All T-cell lines, three 
cases of MF, and fliree cases of nodal T-cell NHL showed a rearrangement of the TCR 
beta chain on DNA level. 
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Expression of the pS2 gene in breast tissues assessed by pS2-niRNA 
analysis and pS2-protein radioimmunoassay. 

Department of Pathology, University of Western Australia, Queen Elizabeth II Medical 
Cratre, Nedlands. 

The expression of the pS2 gene in breast tissues was assessed by measuring pS2-protein 
usmg a radioimmunoassay, and by detemuning pS2-mRNA using Northern blotting. 
■Diere was a good correlation between the two measurements, indicatmg that expression 
of the pS2 gaie in breast tissues may be assessed by dther method. Since 
radioimmunoassay is technically easier and more efficient than Northern blotting, 
radioimmunoassay will be the method of choice in routine ^plications. 

PMID: 1463873 [PubMed - indexed for MEDLINE] 



Exhibit 22 



Related Artic,es.UnKs 

Modulation of the glutamatergic receptors (AMPA and NMDA) and of elatamate 
vesicular transporter 2 in the rat facial nucleus after axotomy. B'»»"a«« 

ElfiftKLL. IMaai. YidaLPP. de Waeie r 

Padal nerve axotomy is a good model for studying neuronal plasticity and regeneration in the 

SLTti Qs'^ glut^atergic AMPA (GL«RI-4). NMDA (NRl. NR2A-D) recepS^. post- 
synaptic density 95, vesicular glutamate transporter 2. beta catenin and cadherin. mRNA levels 
^t^ESr'*"^*^^" were analyzed 1, 3. 8. 30 and 60 days after fecial nerve^ly ly in 
situ hybndiatipn and immunohistofluorescence. mRNAs coding for the GLuR2-4. NRl NP^A 
SotomvT t^Tt"^' '"^r ' post-synaptic dinsity 95, were l2 Sd^^r 
bwSdl^, no!n • ^^fi^/^^Iy ^ 1 or 3 days after axotomy; the mRNAs levels were 
^west 8 days post-lesion. and returned to normal or near nornial 60 days after the lesion The 

f^l'tTT^t! ^ ^"""^'^ or intact facial nucS 

Inununolustochemistiy using specific antibodies against GLuR2-3 subunits and against NRl 
confirmed tins down-regulation. There was also a large decrease in vesruL^luSe hSsporter 

ri^P • ?f subumt and of post-synaptic density 95 could be detected at any 

^l^SyZltVr^T^'' i^nunoreactivily pattern chanXord the 

f^Ln 60 Ivf S y 3 after axotomy. and then, tends to recover at day post, 

n?^./ 7 Therefore, our results suggest a high correlation between restoration of 
nerve/muscle synaptic contact, synaptic structure and fiinction in facial nuclei To investieate the 
mechamsms involved in the change of expression of these proteins following axotrrS^ 
nerve was perfiised with tetrodotoxin for 8 days. The blockade of action SfiSf^^v 
decreased GLUR2-3, NRland NR2A mRNAs in the ipsilateral facial S £ Smt ^ 
induced changes m mRNA abundance seemed to depSnd partly on disruption of acS^^^ 
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High-level mRNA quantification of proliferation marker pKi-67 is correlated 
with favorable prognosis in colorectal carcinoma. 

tomannX IJttJ, SchwabgW, HanslaiP, BctoH^D. BEBskHR MLR, Windhoveiu. 

Dachrftw M. 

St. Elisabeth Klinik, Kiinik ftr Anasthesiologie, Schmerztherapie iind Intensivmedizin. Saarlouis 
Oermany. * 

PURPOSE: The present study retrospectively exammes the expression of pKi-67 mRNA and 
protein in colorectal carcinoma and their correlation to the outcome of patients METHODS- 
Immunohistochemistry and quantitative RT-PCR were used to analyze the expression of pK'i-67 
m 43 archival specimens of patients with cmatively resected primary colorectal carcinoma who 
were not treated with neo-adjuvant therapy. RESULTS: We determined a median pKi-67 dviIB-l ) 
labehng mdex of 31.3% (range 10.3-66.4%), and amean mRNA level of 0.1769 (DeltaCm- 
range 0.01-0.69); indices and levels did not correlate. High pKi-67 mRNA DeltaCfT) values were 
associated with a significantf y favorable prognosis, while pKi-67 labeling indices were not 
correlated to prognostic outcome. A multivariate analysis of clinical and biological factors 
mdicated that tumor stage (UICC) and pKi-67 mRNA expression level were independent 
prognostic factors. CONCLUSION: Quantitatively detemuned pKi-67 mRNA can be a good and 
new prognostic indicator for primary resected colorectal careinoma. 
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c-fos and estrogen receptor gene expression pattern in tlie rat uterine 
epitheliom during the estrous cycle. 

Mendoza-Rodrfguez CA. Merchant-Larios H. Seeura-Valdez ML, Moreno- 
M^dozaf?, Cruz ME, Arteaga-Lopez P Camacho-Arrovo 1 Dnminf mpr^ Cerbon 



Facultad de Quimica, Universidad Nacional Autonoma de Mexico, Ciudad Univetsitaria, 
Ctoyoacan 04510, Mexico, D.F., Mexico. 

Different studies in ovariectomized estrogen treated animals support the idea that c-fos 
plays a role in tiie proliferation of uterine epithelial cells. However, these studies invite us 
to reassess the role played by c-fos in epithelial cell types of the endometriuni during the 
estrous cycle. TTie present study was undertaken to determine the c-fos and estrogen 
rec^tor (ER) g«ie expression pattern in the rat uterine epithelium during the estrous 
cycle in whidi natural and cyclic changes of steroid hormones occur, and correlate these 
changes with the proliferation status of this cellular types. Prolifo-ation was assessed 
during die estrous cycle using bromodeoxyuridine incorporation to DNA. ERalpha and 
beta proteins were assessed by iiranunohistochonistry. Hie regulation of c-fos gene 
expression in the uterus of intact animals during the estrous cycle was evaluated using 
both in situ hybridization and immunohistochemistry. Estradiol (E(2)) and progesterone 
(P(4)) plasma levels were assessed by radioimmunoassay. The results indicated that 
haninal (LE) and glandular epithelia (GE) presented maximal proliferation during the 
metestrus (M) and the diestrus (D) days. Howevo:, during the proestrus (P) day only LE 
presented proliferatiorj, and during the estrus (E) day only the stromal cells proliferated. 
A marked immunostaining for ERaljAa was detected in both LE and GE cells during the 
early phases of the cycle but diminished on tiie P and the E day. hi contrast, ERb^ was 
undetectable in both epithelia during all stages of the cycle. The highest c-fos mRNA 
level was detected in both epithelia on tfie M day, followed by a significant reduction 
during die otho- days of the cycle. The highest protein content was observed on the M 
and D days, and the minimal value was detected on the E day. The c-Fos protein level in 
LE was increased during M and D days, presenting a high correlation with die cellular 
proliferation pattern of this cell type, h conclusion, die overall results indicate that c-Fos 
protein presented a good correlation with uterine epiflielial cell proliferation of LE. hi the 
case of GE, the same tendency was observed, although no significant correlation was 
found. Both in LE and GE, c-fos mRNA did not stricdy correlate with its protein levels, 
c-fos seems to have a postranscriptional regulation in uterine epithelial cells during die 
rafs estrous cycle. Copyrigiht 2003 Wiley-Liss, Inc. 
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Thymidine kinase, thymidylate syntliase, and dihydropyrimidine 
dehydrogenase profiles of ceU Ifaies of the National Cancer Institute's 
Anticancer Drug Screen. 

Developm«ital Tlierapeutics Department, Medicine Branch, Division of Clinical 

PURPOSE: To d^ennine the expression of three targets of S-fluorouiadl (5-FU) and 5- 

S^J^lt^^^^^^ ^^""^^ ^. ^""""^ ^" *o o^^P^ these idth the 

Wo grov^^biton concentrations (GI(50)) from the National Cancer Institute 

converaon of [(3)H]thymtdine to [(3)H]TMP. Thymidylate synthase (TS) protein 
expression was determined by Western analysis. TS and dihydropyrimidine 
dehydrogenase (DPD) mRNA expression were measured by quantitative reverse 
^I^T'^'^V^SULTS: -nie median (range) for the targets were as follows: 5-FU 
GI(50), 20.8 microM (0.8-536); FdUid GI(50), 0.75 microM (0.25-237)- TK 0 93 
imol/nmi/mg (0.16-5.7); in arbitrary units: TS protein. 0.41 (0.05.2.95)- TS mRNA. 1 05 
(0.12-6.41); and DPD mRNA, 1.09 (0.00-24.4)' A moiemtely strong S'rilaSfwt 

r^T?- H ^ TS mKNA and protem expression (r= 0.45). Neither TS expression 
T Cft*'^ ^-^^ ^^^'^ ^^(50>^' whereas lines with lower DPD 
^ *° doubling times and 

wiid-type p53 were significantly more sensitive to 5-FU and FDURD: CONCLUSIONS' 
The lack of correlation may in part be attributable to the influence of downstream factors 
if'A-i^^-^Sf °° faster doubling times 
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Intravitreal invading cells contribute to vitreal cytokine milieu in 
proliferative vitreoretinopathy. 

El-Ghrably lA, fiiam Q|t^ Ebcher D. Tieiie PJ. 

Lairy A Donoso Laboratory for Eye Research, Department of Ophthalmology, University 
of Nottingham, UK. 

AIM: To examine the contribution of infiltrating cells in fte local production of cytokines 
within tiie vitreous of patients with proliferative vitreoietinopattiy (PVR). METHODS: 
The presence of mRNA coding for IL-6, IL-8, IL-lbeta, IL-1 alpha, TNFalpha, 
IFNgamma, IL-12, and HPRT was investigated in 25 vitreous samples from patients with 
PVR, 1 1 vitreous samples from patients with retinal detadmaient (RD) not complicated by 
PVR, and 10 vitreous samples from patients with macular hole (MH). A quantitative 
reverse transcriptase polymerase chain reaction (RT-PCR) using an internal competitor 
was used to investigate these samples. From these samples, 15 PVR, 8 RD, and 8 MH 
w«€ analysed fer die protein levels of the same cytokines using «^yme Imked 
immunosorbent assay (ELISA). Spearman correlation was used to test any association 
between mRNA and cytokine protein level#as an indicator of the contribution these cells 
make to the intravitreal cytokme milieu. RESULTS: A strong correlation was found 
between mRNA and tiieir respective cytokine levels .(protein products) for IL-6, IL-8, IL- 
lbeta, IL-1 alpha, TNFalpha, IFNgamma (Spearman r = 0.83, 0.73, 0.67, 0.91, 6.73, and 
0.73 respectively), but not for 11^12. The median levels of IL-6, 11^8, IL-lbeta, and 
IFNgamma mRNA and their respective cytokines ware significantly hi^w (p <0.05) in 
patients with PVR than in those with macular hole. There was no statistically significant 
difference in the median levels of IL-1 alpha mRNA between PVR and MH but the 
cytokine IL-1 alpha was detected at a significantly higher level in PVR compared with 
MH patients. Between PVR and RD patiraits, fliere was no statistically significant 
difference in mRNA levels for all die investigated cytokines (p >0.05) except for IL-6 
where fliere was a statistical significance (p= 0.038). In contrast, die median levels of IL- 
6, IL-8, and IL-lbeta cytokines were significantly higjier (p <0.05) in patients with PVR 
than in those with RD, whereas for IL-1 alpha and IFNgamma no significant statistical 
difference was detected between PVR and RD patients (p >0.05). When results of RD 
and MH patiaits were compared, a statistical difference was only detected in mRNA 
levels of INFgamma (p = 0.008). However, no difference was detected for INFgamma 
(protein product) or for any of the otfier cytokines between RD and MH patients. 
CONCLUSION: Levels of both protein and mRNA encoding IL-6, IL-8, IL-lbeta, and 
IFNgamma is significantly increased in vitreous samples firan patients with PVR. The 
strong correlation between ELISA detectable cytokines (protein products) and thdr 
respective mRNA levels suggest that intravitreal, invasive cells are the major source of 
these cytokines, with the exception of IL-12. Cells invading the vitreous do not appear to 
locally produce IL-12 mRNA. This would appear to implicate cells peripheral to die 



vitreal mass as flie major source of this cytokine. 
PMID: U264138 [PubMed - indexed for MEDLINE] 
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Human hepatic microsomal epoxide hydrolase: comparative analysis of 
polymorphic expression, 

Hassett C> Lin J. Cartv CL. Laurenzana EM, Omiecinski CJ . 

Department of Environmental Health, University of Washington, Seattle 98105-6099, 
USA, 

Interindividual variation in the expression of human microsomal epoxide hydrolase 
(mEH) may be an important risk factor for chemically induced toxicities, including 
cancer and teratogenesis* In this study, phenotypic variability and mEH genetic 
polymorphisms were examined in a bank of 40 transplant-quality human liver samples, 
hnmunochemically determined protein content, enzymatic activities, polymorphic amino 
acids, as well as mEH RNA levels were evaluated in parallel. Enzymatic activity was 
assessed using (+/-)-benzo[a]pyrene-4,5-epoxide at 2 substrate concentrations. The 
relative hydrolyzing activities obtained using saturating substrate levels were hi^y 
correlated (r = 0.85) with results derived from limiting substrate concentrations and 
exhibit approximately an 8-fold range in activity levels across the panel of 40 liver 
samples. mEH enzyme activity also demonstrated strong correlation (r > or - 0.74) witfi 
an 8,4-fold variation determined for mEH protein content within the same samples. 
However, these protein/activity measurements were poorly correlated (r < or = 0.23) with 
mEH RNA levels, which exhibited a 49-fold variation. Two conunon polymorphic amino 
add loci in the mEH protein did not exclusively account for variation in enzymatic 
activity, alttiough this conclusion is confounded by heterozygousity m the samples. These 
data demonstrate the extent of hepatic mEH functional variability in well-preserved 
human tissues and suggest that polymorphism of mEH protdn expression is regulated in 
part by posttranscriptional controls, which may include nonstructural regulatory regions 
of the mEH transcript 
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Differential expression of iieat sliocli protein 70 in well liealing and chronic 
liunian wound tissue. 



Oberringer M. Baum HP. Jung V, Welter C Frank J . Kuhlmaiin M. Mutschler W> 
Hanselmann RG . 

Department of Traumatology, University of Saarland, Germany. 

Heat shock protein 70 (hsp 70) is an important member of the heat shock protein family, 
which is induced by different forms of stress. We attempted to find out if hsp 70 is also 
involved in wound healing, which likewise resembles a stress situation for cells too. 
Therefore we collected tissue samples from well healing and chronic human wound 
tissue. We used Northern- and Western-blot analysis to study the expression of hsp 70. At 
the protein level we found a strong correlation between well healing wounds and high 
expression of hsp 70, whereas chronic woxmds showed no or weak expression. 
Interestmgly hsp 70 mRNA did not show this significant correlation, displaying a variant 
expression pattern in the same kind of wound tissue, possibly due to unknown 
posttranscriptional regulating step, which has to be investigated in further studies. To 
localize hsp 70 mRNA and protein was used insitu hybridization and 
immunohistochemistry.JBotibt displayed an overexpression in endothelial cells of capillary 
vessels. 
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Pre-translational regulation of cytochrome P450 genes is responsible for 
disease-specific clianges of individaal P450 enzymes among patients with 
cirrhosis. 

Department of Gastroenterology and Hepatology, University of Sydney at Westmead 
Hospital, NSW, Australia. 

We have recently reported that disease-specific differential alterations in the hepatic 
expression of xenobiotic-metabolizing cytochrome P450 (CYP P450) enzymes occur in 
patients wiA advanced liva- disease. In orda: to determine whether the observed changes 
in CYP proteins are modulated at pre- or post-translational levels, we have now examined 
the hepatic levels of mRNA for CYPs 1 A2, 2C9, 2E1 and 3A4 by solution hybridization 
in the same livers of 20 controls (surgical waste from histologically normal livers), 32 
cases of hepatocellular and 18 of cholestatic severe chronic liver disease. CYP1A2 
mRNA and CYPl A immunoreactive protein were both reduced in livers with 
hepatocellular and cholestatic types of cirrhosis, hi contrast, CYP3A4 mRNA and protein 
were reduced only in livers from patiaits with hq)atoceUular diseases. For 1 A2 and 3A4 
ttiere were significant correlations between mRNA species and the respective protein 
contents (rSl A2 = 0.74, rS3A4 = 0.64, P < 0.0001). CYP2C9 mRNA was reduced in 
patiaits with bofli cholestatic and hepatocelhilar types of liver disease, but 2C protein 
was reduced only in pati«aits with cholestatic dysfunction. The correlation b^een 
CYP2C9 mRNA and protein, was also significant (rs = 0.36, P < 0.005) but mRNA levels 
accounted for only 13% of the variability in protein rankifigs. This is probably a 
consequence of other CYP2C proteins apart fit>m 2C9 being detected by the anti-2C 
antibody. CYP2E1 mRNA and protein were reduced in patients with cholestatic liver 
disease but in hepatocellular disease the expression of only CYP2E1 mRNA was 
decreased. CYP2E1 mRNA was significantly correlated with CYP2E1 protein but 
accounted for only 1 8% of the variability in proteui rankings (rs = 0.43, P < 0.0005). 
Taken collectively these data indicate that the disease-specific alterations of xenobiotic- 
metabolizing CYP enzymes among patiraits with cirrhosis is due, at least in part, to pre- 
translational mechanisms. The lack of a strong correlation betwewi CYP2E1 mRNA and 
protein suggests that this gene, like its rat orthologue, may be subject to pre-translational 
as well as translational and/or post-translational regulation. 
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CeU localization and regulation of expression of cytochrome P450 lAl and 
2B1 in rat lung after induction with 3-methyIcholanthrene using mRNA 
hybridization and immunohistochemistry. 

INSERM Unite 139, Hopital Henri Mondor, Creteil, France. 

In ordw to diaracterize the response of various pulmonary cell types to polycycUc 
aromatic hydrocarbons, the expression of cytochrome P450 (CYP) lAl and 2B1 mRNA 
m the lung of rats, with or without induction by 3-methylcholanthrene (3MC) was 
analyzed by m situ hybridization using appropriate 35S-labeled riboprobes lie 
expression of the correspondmg proteins was investigated immunohistochemically 
Following mduction with 3MC, the kinetics of mRNA expression differed considerably 
between Clara ceUs and type II pneumocytes and venous endothelial cells. In Clara cells 
mRNA expression was detected as eariy as 1 h after induction, peaked between 2 and 4 h, 
and was completely undetectable at 14 h. In contrast, venous endothelial cells and type H 
pneumocytes exhibited pemianent mRNA expression of CYP 1 Al in 3MC-pretreated 
rats These kinetic results explain the striking absence of correlation between mRNA and 
protein expression observed in Clara cells 24 h after the end of the induction protocol, as 
these cells exhibited intense protein expression with no mRNA. In contrast, a good 
correlation was observed for mRNA and protem expression of CYP 2B1. with similar 
ej^re^ons for Oara cells and type II pneumocytes, but no expression in endothelial 
cells. This stiidy clearly distinguished the regulation of CYP 1 Al expression in the rat 
lung from that described in the liver. The differences observed in the various lung cell 
types, whatever the post-transcriptional mechanisms involved, emphasize that studies 
must be performed at the cellular level in order to understand the specific response to 
xenobiohcs, not only of this organ as a whole but also of its various anatomic stinctures. 
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Cellular location and age-dependent changes of the regulatory subunits of 
cAMP-dependent protein kinase in rat testis. 

L^ffitfwark BR Qas&fl> Bg , ^HSkfeB. .tehnsen T. HaB8son V . 

Institute of Medical Biochemistry, University of Oslo, Norway. 

This study was undertaken to examine the expression and ceUular location of the various 
cAMP-dependent protein kinase (PKA) subunits in different testicular cell types, using 
cDNA probes, isoenzyme-specific antibodies and activity measurements. Amounts of 
mRNA and protein woe examined in cultured Sertoli cells, cultured peritubular cells, 
germ cells (pachytene spermatocytes, round spermatids), Leydig cell tumours as well' as 
whole testes from rats of various ages, hi Sertoli cells, th«« was a good correlation 
between the amount of mKNA and the respective inranunoreactive proteins. In oflier types 
of cell, such as germ cells and Leydig tumour cells, tiiis was not always the case. Large 
amounts of RII beta mRNA were found in Leydig tumour cells, whereas the amount of 
inmiunoreactive protdn was low. Furthermore, large amounts of small-sized, germ cell- 
specific mRNAs for RI alpha (1 .7 kb) and RII alpha (2.2 kb) were also found in the 
developing rat testis after 30 to 40 days of age, but the large amounts of mRNA w«e 
only partially reflected at the protein level. Pachytene spennatocytes and round 
speamatids were practically devoid of both RII alpha and RII beta protein. During 
spermatid differentiation, there was a decrease m RI alpha and an inorease in RH alpha 
protein. Cell specific distiibution of the various PKA subunits in testicular cell types is 
described, hi some types of cell, discrepancies betwerai mRNA and protem were 
demonsti^ted, which clearly suggest cell specific differaices in tiianslational efficiencies 
for some of ttiese mRNAs, particularly ttie small-sized mRNAs for RI alpha and RII 
alpha in meiotic and post-meiotic germ cells. 
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